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(54) NITROGENOUS COMPOUNDS AND ANTIVIRAL DRUGS CONTAINING THE SAME 

(57) The present invention provides novel compounds having antiviral activities and antiviral drugs containing the 
compounds as the active ingredient. The compounds are shown by the following general formula (1), 
wherein typically A 1 and A 2 are each guanidine or a group of the general fomula (ia) ; A 3 is a mono- or poly-cyclic 
heteroaromatic ring confining 1 or 2 heteroatoms ; B 1 is a single bond or alkylene group; R 1 is hydrogen or alky! group; 
W is an alkylene having 2-3 carbons, a cycloalkylene having 5-10 carbons, aromatic ring having 6-10 carbons, or a 



heteroaromatic ring having 5-10 carbons; y is C(=0)-; x is -C(=0)-NH- 
D is a substituent selected from among various groups. 



n 1 is an integer of 1-2; n 2 is an integer of 2-3; 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a nitrogen-containing compound, particularly to a nitrogen-containing com- 
pound which exhibits antiviral activity. 

BACKGROUND OF THE INVENTION 

10 [0002] There are a reverse transcriptase inhibitor and a protease inhibitor as the remedies for the acquired immune 
deficiency syndrome (AIDS) induced by infection with human immunodeficiency virus (HIV). However, the therapeutic 
effects are lost by appearance of drug-resistant HIV variants (SAISHIN IGAKU, Vol. 53, No. 9, 2031 (1998)). Therapy 
by the combined use of these drugs is complicated due to a number of requirements to be followed. In addition, there 
are many drugs to be administered and some of them exhibit various side effects (NIKKEI SCIENCE, Oct. 29 (1 998)). 

*5 in particular a protease inhibitor, which requires a complicated method of administration and has a risk of involving 
various side effects, is known to increase the probability of inducing production and selection of resistant strains unless 
almost 100% of a required dose is administered (Molecular Medicine, Vol. 36, No. 9, 1012 (1999)). 
[0003] Development of vaccines has been undertaken in view of the past experiences in which many viral diseases 
were exterminated or significantly reduced by vaccines. However, the use of vaccines in HIV is thought to be very 

20 difficult due to frequent occurrences of HIV variants (NIKKEI SCIENCE, Oct. 42 (1 998)). 

[0004] As mentioned above, several compounds exhibiting anti-HIV effects have been reported. However, develop- 
ment of a novel antiviral agent having excellent antiretroviral activity, capable of withstanding expression of resistance, 
being free from toxicity and side effect, and capable of being subjected to a long use has been strongly desired. 

25 DISCLOSURE OF THE INVENTION 

[0005] An objective of the present invention is to provide a drug possessing excellent antiretroviral activity and high 
safety. 

[0006] As a result of extensive studies to develop a useful compound as a novel antiretroviral drug, the inventors of 
30 the present invention have found a series of nitrogen-containing compounds which demonstrate properties of protecting 
cells inoculated by HIV-1 and, therefore, possess potentiality of curing AIDS, AIDS-related complications, and the like. 
Accordingly, an object of the present invention is to provide a compound of the following formula (I) possessing antiviral 
activity mainly against HIV and a drug used for curing virus-infected patients. 

35 

A 1 — (CH 2 )— W-x-CH-y-D (j) 

40 (9 H 2) n 2 

A 2 

45 wherein n 1 is an integer of 0-3; n 2 is an integer of 0-4; A 1 and A 2 independently represent a guanidino group or amidino 
group which may be substituted with a nitro group, a cyano group, an alkyl group having 1-6 carbon atoms, or an 
alkylene group having 2-3 carbon atoms, or a group of the following formula (i), 
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wherein A 3 and A 4 independently represent a 5-12 member, preferably 5-10 member monocyclic or polycyclic heter- 
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oaromatic ring containing 1-4 nitrogen atoms and, optionally, 1-2 other hetero atoms, the nitrogen atoms being either 
substituted or unsubstituted, or a 5-12 member, preferably 5-10 member monocyclic or polycyclic heteroaromatic ring, 
either partially saturated or unsaturated and containing 1-3 nitrogen atoms and, optionally, 1-2 other hetero atoms, the 
nitrogen atoms being either substituted or unsubstituted, and represents a single bond or a group of the following 
formula (ii), 



R 2 

— C— Oi) 

R3 , 

wherein R\ R 2 , and R3 independently represent a hydrogen atom, a substituted or unsubstituted alkyl group having 
1-6 carbon atoms, a substituted or unsubstituted alkenyl group having 2-6 carbon atoms, or a substituted or unsubsti- 
tuted alkynyl group having 2-6 carbon atoms, wherein R 2 may bond with R 1 or R3 to form a ring; 
W represents a substituted or unsubstituted alkylene group having 1-7, preferably 2-5 carbon atoms, a substituted or 
unsubstituted alkenylene group having 2-7, preferably 2-5 carbon atoms, a substituted or unsubstituted alkynylene 
group having 2-7, preferably 2-5 carbon atoms, a substituted or unsubstituted, 3-10 member, preferably 5-10 member 
monocyclic or polycyclic alkylene group, a substituted or unsubstituted, 6-15 member, preferably 6-10 member mono- 
cyclic or polycyclic aromatic ring, a substituted or unsubstituted, 6-15 member, preferably 6-10 member, monocyclic 
or partially saturated polycyclic aromatic ring, a substituted or unsubstituted, 5-15 member, preferably 5-10 member 
monocyclic or polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, 
a substituted or unsubstituted, 5-15 member, preferably 5-10 member, monocyclic or partially saturated polycyclic 
heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and 1-3 nitrogen atoms, or a substituted or un- 
substituted, 3-15 member, preferably 5-10 member saturated monocyclic or polycyclic heteroring, containing 1-3 ox- 
ygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms; D represents a functional group of the following formula (iii), 

— W 1 -G 1 -G 2 -W 2 -G 3 (II!) 
wherein W 1 represents an oxygen atom, a sulfur atom, or a functional group of the following formula (iv), 



H 

"N or. N — N (iv) 

R 4 R 4 



wherein R 4 represents a hydrogen atom or a group -G 1, -G 2 '-W 2 '-G 3 '. 

G 1 and G 1 ' independently represent a single bond, a substituted or unsubstituted C, to C 10 , preferably C 1 to C 5 , linear 
or branched alkylene group, a substituted or unsubstituted C 2 to C 10 linear or branched alkenylene group having 1 or 
2 double bonds, a substituted or unsubstituted C 2 to C 10 , preferably C 2 to C 5 , linear or branched alkynylene group 
having 1 or 2 triple bonds, or a functional group of the following formula (v), 
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II 

o 



wherein G 4 represents a substituted or unsubstituted C n to C 3 alkylene group, G 2 and G 2 ' independently represent a 
single bond, a substituted or unsubstituted C 3 to C 10 monocyclic or polycyclic alkylene group, a substituted or unsub- 
stituted, 6-15 member, preferably 6-10 member monocyclic or polycyclic aromatic ring, a substituted or unsubstituted, 
6-15 member monocyclic or partially saturated polycyclic aromatic ring, a substituted or unsubstituted, 5-15 member, 
preferably 5-10 member monocyclic or polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, 
and/or 1-3 nitrogen atoms, a substituted or unsubstituted, 5-15 member monocyclic or partially saturated polycyclic 
heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, or a substituted or 
unsubstituted, 3-15 member, preferably 5-10 member, saturated hetero ring, containing 1-3 oxygen atoms, 1-3 sulfur 
atoms, and/or 1-3 nitrogen atoms, 

W 2 and W 2 * independently represent a single bond, an oxygen atom, a sulfur atom, or a functional group of the following 
formula (vi), 



wherein R 5 indicates a hydrogen atom, a substituted or unsubstituted C 1 to C 10 linear or branched alkyl group (which 
may form a ring together with G 1 or G 2 ), or a group G 3 ", and 

G 3 , G 3 ', and G 3 " independently represent a hydrogen atom, a substituted or unsubstituted to C 6 linear or branched 
alkyl group, a substituted or unsubstituted C 2 to C 6 linear or branched alkenyl group having 1 or 2 double bonds, a 
substituted or unsubstituted C 2 to C 6 linear or branched alkynyl group having 1 or 2 triple bonds, a substituted or 
unsubstituted C 3 to C 10 monocyclic or polycyclic alkylene group, a substituted or unsubstituted C 7 to C 15 aralkyl group, 
a substituted or unsubstituted, 6-15 member, preferably 6-10 member monocyclic or polycyclic aromatic ring, a sub- 
stituted or unsubstituted, 6-15 member monocyclic or partially saturated polycyclic aromatic ring, a substituted or un- 
substituted, 5-15 member, preferably 5-10 member monocyclic or polycyclic heteroaromatic ring, containing 1 -3 oxygen 
atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, a substituted or unsubstituted, 5-15 member, preferably 5-10 
member, monocyclic or partially saturated polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur 
atoms, and/or 1-3 nitrogen atoms, or a substituted or unsubstituted, 3-15 member, preferably 5-10 member saturated 
hetero ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms; x represents a functional group 
of the following formula (vii), 



N 



(vi) . 




R 6 




or 




wherein z 1 and z 2 independently represent a single bond, a methylene group, oxygen atom, sulfur atom, or substituent 
of the following formula (viii), 
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"N— (vifi) 

R 8 



R 6 , R 7 , and R 8 independently represent a hydrogen atom or a substituted or unsubstituted C 1 to C 3 alkyl group, and 
m 1 is an integer of 0-2; and y represents a functional group of the following formula (ix) 



II U («) 

° (0 V. 

wherein m 2 is an integer of 0-2; 

when the compound has asymmetric points, the absolute configuration of each asymmetrical point may be R, S, o 
mixture thereof. 

[0007] In addition, in the formula (I) of the present invention, n 1 is preferably an integer of 1 or 2, n 2 is preferably 
integer of 2 or 3, z 1 is preferably a single bond, and z 2 preferably represents the following formula (viii'), 




(vuT) 



wherein R 8 preferably represents a hydrogen atom or a substituted or unsubstituted C, to C 3 alkyl group. 
[0008] In addition, y preferably represents a group of the following formula (ix'), 



?\ to. 
o 

[0009] Furthermore, W 1 preferably represents a group of the following formula (iv'), 

— N— 0V) 




wherein R 4 is as defined above. 

[0010] The compound of the above formula (I), wherein A 1 and A 2 individually represent a guadinino group 
group of the following formula (ia), 
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(ia) 



wherein A 3 is a monocyclic heteroaromatic ring containing 1 or 2 hetero atoms (when the hetero atom is a nitrogen 
atom, the. nitrogen atom is either substituted or unsubstituted), or a dicyclic, partially saturated or unsaturated, heter- 
oaromatic ring containing 1 or 2 hetero atoms (when the hetero atom is a nitrogen atom, the nitrogen atom is either 
substituted or unsubstituted), and B 1 and R 1 are as defined above), W is an alkyiene group having 2 or 3 carbon atoms, 
a cycloalkyiene group having 5-10 carbon atoms, a monocyclic or dicyclic aromatic ring having 6-10 carbon atoms, or 
a hetero-aromatic ring having 5-10 carbon atoms, y is a group -C(=0)-, x is a group -(CH 2 ) n 3 -(C=0)-NH-n 3 is 0 or 1), 
and n 1 , n 2 , and D are as defined above, or salts thereof are preferable in the present invention. 
[0011] Another preferable compound of the present invention is a compound of the above formula (I) and formula 
(iii), wherein A 1 , A 2 , W, x, y, n 1 , and n 2 are the same as mentioned above, W 1 is -NR 4 - (wherein R 4 represents a 
hydrogen atom or a linear or branched alkyl group having 1 -5 carbon atoms), wherein G 1 represents a linear or branched 
alkyiene group having 1-5 carbon atoms, G 2 is a single bond, W 2 is a single bond, an oxygen atom, or a sulfur atom, 
and G 3 is a substituted or unsubstituted, monocyclic or polycyclic aromatic ring having 6-1 5 carbon atoms, a substituted 
or unsubstituted 3-15 member monocyclic or polycyclic heteroaromatic ring containing 1-3 oxygen atoms, 1-3 nitrogen 
atoms, and/or 1-3 sulfur atoms, or a salt thereof. 

[0012] In this instance, the substituent D consisting of combinations of W 1 , G 1 , G 2 , W 2 , and G 3 is preferably a sub- 
stituent shown in the following formulas (x-1) to (x-3). 
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[0013] As salts of these compounds, a trifluoroacetate, hydrochloride, acetate, sulfate, nitrate, lactate, maleate, meth- 
anesulfonate, oxalate, malonate, succinate, fumarate, propionate, butyrate, and the like can be given. 
[0014] Some of the general terms used in this specification can be defined as follows and can be used individually 
or in combination. 

[0015] As used in the specification to indicate A 3 or A 4 , "monocyclic heteroaromatic ring containing 1-4 nitrogen 
atoms and, optionally, 1-2 other hetero atoms" includes a pyrrole ring, imidazole ring, pyrazole ring, oxazole ring, 
isoxazole ring, thiazole ring, isothiazole ring, triazole ring, thiadiazole ring, oxadiazole ring, pyridine ring, pyrazine ring, 
pyrimidine ring, pyridazine ring, triazine ring, and the like; "polycyclic heteroaromatic ring containing 1-4 nitrogen atoms 
and, optionally, 1-2 other hetero atoms" includes a quinoline ring, isoquinoline ring, benzimidazole ring, imidazopyridyl 
ring, imidazopyrimidyl ring, imidazopyrazinyl ring, benzothiazolyl ring, indole ring, isoindole ring, thiazolyl ring, purine 
ring, phenanthroline ring, acridine ring, carbazole ring, and the like; and "heteroaromatic ring, either partially saturated 
or unsaturated and containing 1-3 nitrogen atoms and, optionally, 1-2 other hetero atoms" includes a tetrahydroquinolyi 
ring, cyclopentenopyridyl ring, cycloheptenopyridyl ring, cyclohexenoimidazolyl ring, tetrahydroindolyl ring, and the like. 
[0016] The bonding sites on the heterocyclic ring are any positions of carbon atoms on the heterocyclic ring. 
[0017] As used in the. specification to indicate W, the "functional group" is a divalent functional group combining with 
the groups on the both ends, "cycloalkylene group" includes cyclopropylene group, cyclobutylene group, cyclopentylene 
group, cyclohexylene group, 2-cyclohexenylene group, and the like; the "monocyclic or polycyclic aromatic ring" in- 
cludes a benzene ring, naphthalene ring, anthracene ring, phenanthrene ring, indene ring, fluorene ring, and the like; 
and the "partially saturated aromatic ring" includes tetralin ring, indan ring, dihydroanthracene ring, and the like.. 
[0018] The "monocyclic or polycyclic heteroaromatic ring, partially saturated hetero ring, or saturated monocyclic or 
polycyclic hetero ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms" includes a thiophene 
ring, furan ring, pyridine ring, pyrimidine ring, pyridazine ring, pyrazine ring, indole ring, isoindole ring, pyrrole ring, 
isoquinoline ring, isobenzthiophene ring, quinoline ring, benzthiophene ring, and the like. 

[0019] When W is a cyclic compound, the bonding sites on the ring may be any positions. For example, when W is 
a phenyl group or naphthyl group, 1 and 4 positions are preferable, and when W is a pyfidyl group, 2 and 5 positions 
are preferable, but the bonding positions are not limited to these. 

[0020] The "alkyl group" indicated by R\ R2, R 3 , R6 f R 7 R 8 f G3> or G 3- jn the specification is a monovalent, 
linear, branched, or cyclic, saturated hydrocarbon group. As examples, a methyl group, ethyl group, propyl group! 
isopropyl group, butyl group, isobutyl group, tert-butyl group, pentyl group, hexyl group, cyclopropyl group, cyclobutyl 
group, cyclopentyl group, cyclohexyl group, 2-m ethyl cyclohexyl group, decalinyl group, and the like can be given. In 
the same way, the "alkenyl group" is a monovalent, linear, branched, or cyclic hydrocarbon group containing at least 
one ethylenic group. Examples include a vinyl group, ally! group, 2-butylenyl group, 1 ,3-butadienyl group, isoprenyl 
group, 3-pentenyl group, cyclohexa-2-ene group, cyclohexadienyl group, tetralinyl group, and the like. The "alkynyl 
group" is a monovalent, linear, branched, or cyclic hydrocarbon group containing at least one acetylenic group. Ethynyl 
group, 2-propynyl group, 3-pentynyl group, and the like can be given as examples. 

[0021] The "alkylene group" indicated by W, G 1 , G r , or R 5 in the specification is a divalent, linear, branched, or cyclic, 
saturated hydrocarbon group. As examples, a methylene group, ethylene group, propylene group, isopropylene group, 
butylene group, isobutylene group, tert-butylene group, hexylene group, heptylene group, cyclopropylene group, cy- 
clobutylene group, cyclopentylene group, cyclohexylene group, decalinyiene group, and the like can be given. The 
"alkenylene group" is a divalent, linear, branched, or cyclic hydrocarbon group containing at least one ethylenic group. 
Examples include a ethylenyl group, propenylene group, 2-butenylene group, 2-methyl-2-butenylene group, 2-ethyl- 
2-butenylene group, butadienylene group, cyclopentenylene group, cyclohexenylene group, cyclohexadienylene 
group, and the like. The "alkynylene group" is a divalent, linear, branched, or cyclic hydrocarbon group containing at 
least one acetylenic group. As examples, an acetynylene group, propynylene group, 2-butynylene group, 1-methyl- 
2-butynylene group, and the like can be given. 

[0022] The "aralkyl group" indicated by G 3 , G 3 \ or G 3 " in the specification is a group consisting of the above-described 
alkyi group and an aromatic ring such as, for example, a benzyl group, 1-phenethyl group, 2-phenethyl group, 1-phe- 
nylpropyl group, 2-phenylbutyl group, 1 -naphthyl methyl group, 2-naphthylmethyl group, 1-(1 -naphthyl )ethyl'g roup, and 
2-(1-naphthyl)ethyl group and the like. The "monocyclic or polycyclic aromatic ring" is a benzene ring, naphthalene 
ring, anthracene ring, and the like. The "monocyclic or polycyclic heteroaromatic ring containing 1-3 oxygen atoms, 
1-3 sulfur atoms, and/or 1-3 nitrogen atoms" are an imidazole ring, furan ring, thiophene ring, pyridine ring, pyrimidine 
ring, pyrazine ring, indole ring, indazole ring, benzimidazole ring, pyridinopyrrole ring, and the like. The" monocyclic 
or partially saturated polycyclic heteroaromatic ring 

"containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms" indicates a tetrahydroquinoline ring, cy- 
clopentapyridine ring, and the like. The "saturated monocyclic or polycyclic heterocyclic ring containing 1-3 oxygen 
atoms, 1-3 sulfur atoms, and 1-3 nitrogen atoms" indicates a tetrahydrofuran ring, pyrrolidine ring, imidazoline ring, 
and the like. 

[0023] The term "substituted group" as used in the expression of substituents includes a halogen group, nitro group, 
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hydroxyl group, thiol group, carbonyl group, carboxyl group, sulfenyl group, sulfone group, amino group, amide group, 
cyano group, carbamoyl group, alkoxy group, alkoxycarbonyl group, alkytamino group, dialkylamino group, aminocar- 
bonyl group, alkyl aminocarbonyl group, dialkylaminocarbonyl group, alkanoylamino group, alkanoylalkylamino group, 
alkytthio group, alkylsulfenyl group, alkylsulfone group, phenyl group, and the like. 

[0024] The "alky!" included in these substituents is the same as the alkyl group mentioned above, and the "alkoxy" 
means an "alkyl-oxy" consisting of the above alkyl group and an oxygen atom bonding at one end of the alkyl group. 
The "alkanoyl" means a substituent formed by the above alkyl group via a carbonyl group. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENT 

[0025] The compound of the present invention is prepared by commonly used organic chemical reactions. Some 
examples of the manufacturing process are described below. However, the processes are not limited to these. 

Manufacturing Process. 1 

CHj-W-z'-COOH CH 3 ~W-z^C60R 9 U-CH^W-^-COOR 9 

(If) ■ CI") (,V) . 

*5E!^ a 3 -B 1 -N-CH2-W-z 1 -COOR 9 stepl^ A 3- B i. N - C Ho-W-2 1 -COOR 9 

00 . p1 (VI) 



5tep1 *^ . A 3 -B 1 -N-CH 2 -W-2 1 -C60H 
pi 



(VII) 

pZ.^-CH-y-OH P^-CH-y-D H-^-CH-y-D' 

(CH2) n2 s tept-6 (CH 2 )^ step1-7 (CH^ 

NHP 3 NHP 3 . .'■ NHP 3 

(VIII) (IX) P0 

A 3 -B 1 -N-CH 2 -W-z , - T rz 2 -CH-y-D A 3 -B 1 -N-CH 2 -W.- 2 1 - lr 2 2 -CHr-y-D 

s tepl-8 £1 £ I step1-9 pi O /ch V 

— - p ° (CH 2 ) n2 — . u (CH 2 )„2 

(XI) NHP 3 (XII) NH 2 



A 3 -Bi-N-CH 2 -W- 2 , - r z 2 -CH-y-D ^- B '-N-CH a -W-^- ir 2«-CH-y-D 
st ep1-10 - P 1 . . O. (CHJna stepl-11 A o (CH^ 

A 4 -B 2 -NH " .4 q2 J iu .. 

■ (X"» . ... (la) 



A 3 -B 1 -N-CH 2 -W- 2 ,-jpZ 2 -CH-y-D 



(XI) (t f 

(XIV) NH 2 



stepVIZ R O ( 6 H2 ) n2 s ifPH 3 ■ (la) 
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Step 1-1 

[0026] A readily available known compound (II), CH 3 -W-z 1 -COOH (W and z 1 are as defined above) is dissolved in 
an alcohol solvent, R 9 -OH (R9 is a methyl group, ethyl group, benzyl group, etc.) and reacted at -20°C to 100°C for 
0.5-24 hours while introducing hydrochloric acid gas into the solution to obtain the target compound (III). 

Step 1-2 

[0027] The compound (III) is dissolved in an organic solvent such as carbontetrachloride, chloroform, or benzene. 
After the addition of a halogenation agent such as N-bromosuccinimide, N-chlorosuccinimide, or the like and, optionally, 
a radical generator such as azoisobutylonitrile, the mixture is reacted at 0-100°C to obtain the target compound (IV) 
(L 1 is a halogen atom such as chlorine or bromine). 

Step 1-3 

[0028] The compound (IV) is dissolved in an organic solvent such as tetrahydrofuran (hereinafter referred to as 
THF n ) or dimethylformamide (hereinafter referred to as "DMF"). After the addition of a primary amine, A 3 -B 1 -NH 2 (A 3 
and B 1 areas defined above), and a base such as potassium carbonate or triethylamine, the mixture is reacted at a 
temperature from room temperature to 1 00°C to obtain the target compound (V). 

Step 1-4 

[0029] The compound (V) is dissolved in an organic solvent such as THF or DMF. After the addition of a protective 
agent such as a compound represented by P 1 -L 1 , P 1 2 0 (Pi is a protective group such as butoxycarbonyl or benzy- 
loxycarbonyl) and a base such as triethylamine or an aqueous solution of sodium hydroxide, the mixture is reacted at 
a temperature from -10°C to 100°C to obtain the target compound (VI). 

It is possible to omit the step 1-3, in which case the compound (IV) and A 3 -B 1 -NHP 1 (A 3 , B 1 , and P 1 are as defined 
above) are reacted together with a base such as sodium, hydride and powdery potassium hydroxide in an organic 
solvent such as DMF or THF at a temperature from room temperature to 120°C to obtain the target compound (VI). 

Step 1-5 

[0030] The compound (VI) is dissolved in one or two organic solvents selected from DMF, THF, methanol, ethanol, 
and the like, a basic aqueous solution such as an aqueous solution of sodium hydroxide is added, and the mixture is 
reacted at 0-100°C to obtain the target compound (VII). 

Step 1-6 

[0031] A readily available known compound (VIII) (z 2 , y, and n 2 are the same as defined above, P 2 and P 3 independ- 
ently represent a protective group such as 9-fluorenyl methyl carbonyl (Fmoc), t-butoxycarbonyl (Boc), benzyl oxycarb- 
onyl (Cbz), and the like) is dissolved in an organic solvent such as DMF. A compound of the formula H-D (D is as 
defined above) is added. Then, a condensing agent such as N-ethyI-N-(3-dimethylaminopropyl)carbodiimide (WSC I) 
hydrochloride, benzothazole-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate (BOP), 2-ethoxy- 
1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), and the like and, as required, a catalyst such as 1-hydroxybenzotria- 
zole (HOBt), 4-dimethylaminopyridine (DMAP), or the like are added, and the mixture is reacted at a temperature from 
-20°C to 80°C to obtain the target compound (IX). 

Step 1-7 

[0032] The group P 2 in the compound (IX) is selectively removed to obtain the target compound (X). For example, 
when the group P 2 is Fmoc, the compound (IX) is dissolved in an organic solvent such as DMF and reacted together 
with an organic base such as diethylamine or morpholine at a temperature from room temperature to 100°C to obtain 
the target compound (X). 

Step 1-8 

[0033] The compound (X) is dissolved in an organic solvent such as DMF. After the addition of the above-mentioned 
compound (VII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a catalyst such 
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as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target compound (XI). 
Step 1-9 

5 [0034] The group P 3 , which is a protective group of the compound (XI), is selectively removed to obtain the target 
compound (XII). For example, when the group P 3 is Cbz, the compound (XI) is dissolved in ethanol, methanol, or 
hydrated dioxane and reacted in the presence of a hydrogenation catalyst such as palladium-carbon in a hydrogen 
gas atmosphere at room temperature to obtain the target compound (XII). 

10 step 1-10 

[0035] The compound (XII) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 4 CHO or 
A 4 =0 (A 4 is as defined above and A 4 =0 is a compound in which the carbon atom at any optional position in A 4 is a 
ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
15 borohydride, sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from-20°C to 60 P C to obtain the target compound (XIII). 

Step 1-11 

20 [0036] The group P 1 , which is a protective group of the compound (XIII), is removed to obtain the target compound 
(la), which indicates a compound included in the compounds of the above-described formula (I). 
[0037] For example, when the group P 1 is Boc, the compound (XIII) is dissolved in an organic solvent such as meth- 
anol, dioxane, or the like. Then, a mineral acid such as hydrochloric acid or a strong organic acid such as trifluoroacetic 
acid is added to obtain the target compound (la). 

25 

Step 1-12 

[0038] The groups P 1 and P 3 , which are protective groups of the compound (XI), are simultaneously removed to 
obtain the target compound (XIV). For example, when the groups P 1 and P 3 are a combination of Boc and Cbz, the 
30 compound (XI) is dissolved in an organic solvent such as chloroform and reacted by adding cresol • thioanisole • 
rifluoroacetic acid at a temperature from room temperature to 80°C to obtain the target compound (XIV). 

Step 1-13 

35 [0039] The compound (XIV) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 4 CHO or 
A 4 =0 (A 4 is as defined above and A 4 =0 is a compound in which the carbon atom at any optional position in A 4 is a 
ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydride or sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from-20°C to 60°C to obtain the target compound (la), which indicates a com- 

40 pound included in the compounds of the above-described formula (I). 



45 



50 



55 
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Manufacturing Process 2 



L 1 -CH 2 -W-2 1 -COOR^e e g, 1 H 2 N-CH 2 -W-z l -COOR 9 ste ' p4-N-CH 2 -W-z 1 -COOR 9 
(,V) (XV) -2— A (XVI) 

step2-3 ^-N-C^-W-z^COOH 
A 

' (XVII) ' 

(X) + (xvhj F^-N-CH^W-^-fp^-CH-y-D ... 

(XVIII). ^Hf»3 

o ^^'T^^ A'-B'-N-CH.-W-z^^-CH-y-D 

(XIX) NH2 (|b) A 3 -B 1 -NH 

P^-N-CH 2 -W-Z^-C^- y -D p.-N-CH 2 -W- 2 i- ir za-CH-y-D 
(XV.H)?!£E£I ° . <f H ^ step2.8 A <i (( L H2)n2 

" 1,09 NH * (XXI) A3-82-NH 



Step2 9 O (ChU) o steP2-10 A ii ' I 

^ ^(CH 2 ) n2 H 0 • (CH 2 ) n2 

(XXII) a3 - b2 nh . (|d) A 3 -B 2 -NH 



H^-CHj-W-z^zS-.CR-y-D A 3 -B'-N-CH 2 - W^-jpr^-CH-y-D 
, ||() steB201 0 ■ (CH,)^ ste P 2-12 -A- " O ( i H2 ) n2 

(XXIII) NHP 3 (xxiv) 

step2-13 



(X/V) (la) 

Step 2-1 

[0040] The compound (IV) previously described in the Manufacturing Process 1 is dissolved in an organic solvent 
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such as DMF and reacted with potassium phthalimide to obtain an intermediate. The intermediate is reacted with 
hydrazine hydrate in an organic solvent such as ethanol, methanol, or the like to obtain the target compound (XV). 

Step 2-2 

5 

[0041] The compound (XV) is dissolved in an organic solvent such as THF or DMF, and a protective agent such as 
a compound represented by F^-L 1 , P^O (P 4 is a protective group such as Boc, Cbz, or the like) and a base such as 
triethylamine or an aqueous solution of sodium hydroxide are added into the solution. The mixture is reacted at a 
temperature from -20°C to 80°C to obtain the target compound (XVI). 

10 

Step 2-3 

[0042] The compound (XVI) is dissolved in one or two organic solvents selected from DMF, THF, methanol, ethanol, 
and the like, and a basic aqueous solution such as an aqueous solution of sodium hydroxide are added into the solution. 
15 The mixture is reacted at 0-100°C to obtain the target compound (XVII). 

Step 2-4 

[0043] The compound (X) is dissolved in an organic solvent such as DMF, and the above-mentioned compound 
20 (XVII), a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a catalyst such as HOBt or 
DMAP are added into the solution. The mixture is reacted at a temperature from -20°C to 80°C to obtain the target 
compound (XVIII). 

Step 2-5 

25 

[0044] The groups P 3 and P 4 , which are protective groups of the compound (XVIII), are removed to obtain the target 
compound (XIX). For example, when the both groups P 3 and P 4 are Bocs, the compound (XVIII) is dissolved in an 
organic solvent such as methanol, dioxane. Then, a mineral acid such as hydrochloric acid or a strong organic acid 
such as trifluoroacetic acid is added into the solution to obtain the target compound (XIX). 

30 

Step 2-6 

[0045] The compound (XIX) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 3 CHO or 
A 3 =0 (A 3 is as defined above and A 3 =0 is a compound in which the carbon atom at any optional position in A 3 is a 
35 ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydride or sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from -20°C to 60°C to obtain the target compound (lb), which indicates a 
compound included in the compounds of the above-described formula (I). 

40 step 2-7 

[0046] The group P 4 , which is a protective group of the compound (XVIII), is selectively removed to obtain the target 
compound (XX). For example, when the group P 3 is Cbz and P 4 is Boc, the compound (XVIII) is dissolved in a solvent 
such as ethanol, methanol, or hydrated dioxane and reacted in the presence of a hydrogenation catalyst such as 
45 palladium-carbon in a hydrogen gas atmosphere at room temperature to obtain the target compound (XX). 

Step 2-8 

[0047] The compound (XX) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 3 CHO or 
50 A 3 =0 (A 3 is as defined above and A 3 =0 is a compound in which the carbon atom at any optional position in A 3 is a 
ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydride, sodium or cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from -20°C to 60°C to obtain the target compound (XXI). 

55 Step 2-9 

[0048] The group P 3 , which is a protective group of the compound (XXI), is removed to obtain the target compound 
(XXI I). For example, when the group P 3 is Boc, the compound (XXI) is dissolved in an organic solvent such as methanol, 
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dioxane, or the like. Then, a mineral acid such as hydrochloric acid or a strong organic acid such as trifluoroacetic acid 
is added into the solition to obtain the target compound (XXII). 

Step 2-10 

[0049] The compound (XXII) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 3 CHO or 
A 3 =0 (A 3 is as defined above and A 3 =0 is a compound in which the carbon atom at any optional position in A 3 is a 
ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydride or sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from -20°C to 60°C to obtain the target compound (Id), which indicates a 
compound included in the compounds of the above-described formula (I). 

[0050] Alternatively, the compound (XXII) is reacted with a guanidinization reagent such as pyrazolecarboxamide in 
the presence of a suitable base in an organic solvent such as methanol or DMF at a temperature from 0°C to 100°C 
to obtain the target compound (Id). 

Step 2-11 

[0051] The group P 4 , which is a protective group of the compound (XVIII), is selectively removed to obtain the target 
compound (XXIII). For example, when the group P 3 is Cbz and F* j s Boc, the target compound (XXIII) can be obtained 
by causing the compound (XVIII) to coexist with trifluoroacetic acid in chloroform or with hydrochloric acid in a mixed 
solvent of dioxane and methanol. 

Step 2-12 

[0052] The compound (XXIII) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 3 CHO or 
A 3 =0 (A 3 is as defined above and A 3 =0 is a compound in which the carbon atom at any optional position in A 3 is a 
ketone, for example, 2-acetyl pyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydride or sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required, 
the mixture is reacted at a temperature from -20°C to 60°C to obtain the target compound (XXIV) 

Step 2-13 

[0053] The group P 3 which is a protective group of the compound (XXIV), is removed to obtain the target compound 
(XXV). For example, when the group P 3 is Cbz, the compound (XXIV) is dissolved in ethanol, methanol, or hydrated 
dioxane and reacted in the presence of a hydrogenation catalyst such as palladium-carbon in a hydrogen gas atmos- 
phere at room temperature to obtain the target compound (XIV). The compound (XIV) is converted into the compound 
(la) in the same manner as in Step 1-13 of Manufacturing Process 1. 
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Manufacturing Process 3 



P^-CH-y-OH 

(CHa)^ step3-l 

HN — p=N~P 5 
NH 2 . 

(XXVI) 



P 2 -2 2 -CH-y-D 
I 

(CH2)n2 
HN — p=N— P 5 

. (XXVII) . 



H-zZ-CH-y-D 



step3-2 



(CHa)^ 



NH 2 
(XXVIII) 



(vii) + (xxviii) 



step3-3 



A 3 -B 1 *N— CH 2 -W-z 1 — |j— z^-CH— y— D 



(XXIX) 



I 

HN-prN-P 5 



step3-4 



A 3 -B 1 -N-CH 2 -W-2 1 -jpZ 2 ^CH-y-D 
A ° (CH 2 ) n2 

Oc) HN — pNH 



(xvii) + (xxviii) st ?P 3 "5 



P 4 -N-CH 2 -W-z 1 -|pz 2 'CH-y-D 



(XXX) 



(CH2)n2 

HN — p=N— P 5 
NH 2 ; 



H 2 N-CH 2 -W-z 1 -^z 2 ~CH-y-D A^-B 1 -N-CH 2 -W-z 1 - f pz 2 -CH-y~D 



step3-6 



(XXXI) 




° . (CH2) n2 
NH 2 



1 ^ 

HN— r=N— P 5 



step3-8 



(to) 



Step 3-1 

[0054] A readily available known compound (XXVI) (z 2 , y, and n 2 are as defined above, P 2 indicates a protective 
group such as Fmoc, Boc, Cbz, or the like, and P 5 is a protective group of guanidine such as a pen tamethyl chroma n- 
sulfonyl group ortoluenesulfonyl group) is dissolved in an organic solvent such as DMR After the addition of a compound 
of the formula H-D (D is as defined above) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, 
optionally, a catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the 
target compound (XXVII). 
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Step 3-2 



[0055] The group p2 in the compound (XXVII) is selectively removed to obtain the target compound (XXVIII) For 
example, when the group P* Is Fmoc, the compound (XXVII) is dissolved in an organic solvent such as DMF and 
reacted together with an organic base such as diethylamine or morpholine at a temperature from room temperature 
to 100°C to obtain the target compound (XXVIII). 



Step 3-3 



[0056] The compound (XXVIII) is dissolved in an organic solvent such as DMF. After the addition of the above- 
mentioned compound (VII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally a 
catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the taraet 
compound (XXIX). y 



Step 3-4 

[0057] The compound (XXIV) is dissolved in an organic solvent such as chloroform and methylene chloride. After 
the addition of trifluoroacetic acid, the mixture is stirred at a temperature from -20°C to 60°C to obtain the target 
compound (Ic), which indicates a compound included in the compounds of the above-described formula (I). 

Step 3-5 

[0058] The compound (XXVIII) is dissolved in an organic solvent such as DMF. After the addition of the above- 
mentioned compound (XVII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally a 
catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the taraet 
compound (XXX). y 

Step 3-6 

[0059] The group F* which is a protective group of the compound (XXX), is selectively removed to obtain the target 
compound (XXXI). For example, when the group P< is Cbz, the compound (XXX) is dissolved in ethanol, methanol or 
hydrated dioxane and reacted in the presence of a hydrogenation catalyst such as palladium-carbon in a hydrogen 
gas atmosphere at room temperature to obtain the target compound (XXXI). 

Step 3-7 

[0060] The compound (XIV) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A^CHO or 
A -O (A* is as defined above and A*=0 Is a compound in which the carbon atom at any optional position in A« is a 
ketone, for example, 2-acetylpyridine, tetrahydroquinolin-8-one, and the like) and a reducing agent such as sodium 
borohydnde or sodium cyanoborohydride, are added into the solution, and after adjusting pH of the solution as required 
the mixture is reacted at a temperature from -20°C to 60°C to obtain the target compound (XXXII). 

Step 3-8 

[0061] The compound (XXXII) is dissolved in an organic solvent such as chloroform and methylene chloride After 
the addition of trifluoroacetic acid, the mixture is stirred at a temperature from -20°C to 60°C to obtain the target 
compound (Ic), which indicates a compound included in the compounds of the above-described formula (I) 
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Manufacturing Process 4 



P 2 -z 2 -CH- , y-=-OH 
(CH 2 )n3. 

COOR 10 
(XXXIV) 



P^-CH-y-D H-^-CH-y-D 
step4-1 (CH^ steP 4 '? . (CH^ 
COOR 10 . 



(XXXV) 



COOR 10 
(XXXVI) 



(VII) + (XXXVI) 



A 3 -B 1 -N-CH 2 -W-2 1 -jpZ 2 -CH-y-D 

steg±3 P i. o. (in^ .^5^ 

(XXXVII) COOR 10 



A 3 -B 1 -N-CH 2 -W-z 1 -rj-2 2 -CH-y-D 

ii <^ . .1. . . step4-5 



° . (CH2) n3 



(XXXVII!) 



CHO 



(XIII) 



(la) 



(xvii). + (xxxvi) ?*£P±£ 



P 4 -N-CH 2 -W-z 1 - n -z 2 -CH-y-D ' 

H ° (CH2)n3. i!£P±J 



(xg 



COOR 



10 



P 4 -N-CH 2 -W-2 1 -jp2 2 -CH— y-D 



(XU) 



CHO 



(XXI). 



(XXII) 



(la) 



Step 4-1 

[0062] A readily available known compound (XXXIV) (z 2 is as defined above, n 3 indicates an integer of 1-3, R 10 
represents a methyl group, ethyl group, benzyl group, and the like, and P 2 indicates a protective group such as Fmoc, 
Boc, Cbz, or the like) is dissolved in an organic solvent such as DMF. After the addition of the compound of the formula 
H-D (D is as defined above) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a 
catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target 
compound (XXXV). 



Step 4-2 

[0063] The group P 2 , which is a protective group of the compound (XXXV), is selectively removed to obtain the target 
compound (XXXVI). For example, when the group P 2 is Boc, the compound (XXXV) is dissolved in an organic solvent 
such as methanol, ethanol, or the like. Then, hydrogen chloride gas is introduced into the solution to obtain the target 
compound (XXXVI). 



EP 1 273 571 A1 



Step 4-3 

[0064] The compound (XXXVI) is dissolved in an organic solvent such as DMR After the addition of the above- 
mentioned compound (VII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a 
catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target 
compound (XXXVII). 

Step 4-4 

[0065] The group COOR 10 in the compound (XXXVII) is converted into CHO to obtain the target compound (XXXVIII). 
For example, an intermediate (an alcoholic compound) is synthesized from the compound (XXXVII) using a reducing 
agent such as lithium aluminum hydride in an organic solvent such as THF. Then, the intermediate is oxidized using 
dimethylsulfoxide-oxalyl chloride, pyridinium dichlorochromate, or the like to obtain the target compound (XXXVIII). 

Step 4-5 

[0066] The compound (XXXVIII) is dissolved in an organic solvent such as methanol, ethanol oracetonitril. A 4 -B 2 -NH 2 
(A 4 and B 2 are as defined above) and a reducing agent such as sodium borohydride or sodium cyanoborohydride, are 
added into the solution, and after adjusting pH of the solution as required, the mixture is reacted at a temperature from 
-20°C to 60°C to obtain the target compound (XIII). 

[0067] The compound (XIII) is converted into the compound (la) in the same manner as in Step 1-11 of Manufacturing 
Process 1 . 

Step 4-6 

[0068] The compound (XXXVI) is dissolved in an organic solvent such as DMF. After the addition of the above- 
mentioned compound (XVII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a 
catalyst such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target 
compound (XL). 

Step 4-7 

[0069] The group COOR 10 in the compound (XL) is converted into CHO to obtain the target compound (XLI). For 
example, an intermediate (an alcoholic compound) is synthesized from the compound (XL) using a reducing agent 
such as lithium aluminum hydride in an organic solvent such as THF. Then, the intermediate is oxidized using dimeth- 
ylsulfoxide-oxalyl chloride, pyridinium dichlorochromate, or the like to obtain the target compound (XLI). 

Step 4-8 

[0070] The compound (XXXVIII) is dissolved in an organic solvent such as methanol, ethanol or acetonitril. A 4 -B 2 -NH 2 
(A 4 and B 2 are as defined above) and a reducing agent such as sodium borohydride or sodium cyanoborohydride, are 
added into the solution, and a reducing agent such as sodium borohydride or sodium cyanoborohydride, and, after 
adjusting pH of the solution, as required, the mixture is reacted at a temperature from -20°C to 60°C to obtain the target 
compound (XXI). 

[0071] The compound (XXI) is converted into the compound (lb) in the same manner as described in Step 2-9 and 
Step 2-10 of Manufacturing Process 2. 



20 



EP 1 273 571 A1 



Manufacturing Process 5 

P^-CH-y-OH P^-CH-y-OR 10 H-^-CH-y-OR 10 

(CH^ {( l H2)n2 step£2 ( c H2 ) n2 

NHP 3 . . NHP 3 NHP 3 

(VIII) . . (XLII) (XLIII) 

A^-N-CHz-W-z'-yp^-CH-y-OR 10 A^B'-N-CHj-W-z'-jj- zZ-CH-y-OR 10 
step5-3 P 1 O (CH^ stepS^ ' ° (CH 2 )n2 

(VII) N HP 3 ' . A 4 -B 2 -NH 

A 3 :B 1 -N-CH2-W-z 1 - ir z 2 -GH-y-OR 10 A*-8^N-CH 2 -W-z , - n -2 8 -CH-y-OH 
step5-S . ° (CH 2 ) n2 stepSf ^ ° • (CHa)n2 

A -- B 2.i_p6 A 41 B 2. N _p6 
. (XLVI) (XLV " ) 

stepS-7 A, *%-^ W ^T^-<r^^ «" ' 



(XLIII) 



A^B^N-P 6 



Step 5-1 

[0072] A readily available known compound (VIII) (each substituent is as defined above) is dissolved in an alcohol 
solvent, R 9 -OH (R 9 is a methyl group, ethyl group, benzyl group, etc.) and, after the addition of a condensing agent 
such as WSCI hydrochloride, BOP, or EEDQ and, optionally, a catalyst such as HOBt or DMAP, the compound is 
reacted at 20° C to 80°C to obtain the target compound (XLII). 

Step 5-2 

[0073] The group P 2 in the compound (XLII) is selectively removed to obtain the target compound (XLIII). 
[0074] For example, when the group P 2 is Fmoc, the compound (XLI) is dissolved in an organic solvent such as DMF 
and reacted together with an organic base such as diethylamine or morpholine at a temperature from room temperature 
to 100°C to obtain the target compound (XLIII). 

Step 5-3 

[0075] The compound (XLIII) is dissolved in an organic solvent such as DMF. After the addition of the above-men- 
tioned compound (VII) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a catalyst 
such as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target compound 
(XLIV). 

Step 5-4 

[0076] The groups P 1 and P 3 , which are protective groups of the compound (XLIV) are rmoved from the compound 
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(XLIV) (for example, when P 1 and P 3 are Boc, such protective groups can be removed by dissolving the compound 
(XLIV) in a solvent such as methanol or dioxane, and adding a mineral acid such as hydrochloric acid or a strong 
organic acid such as trifluoroacetic acid). The resultant compound is dissolved in an organic solvent such as methanol, 
ethanol, or acetonitrile, and to the solution are added A 4 CHO or A 4 =0 (A 4 is as defined above and A 4 =0 is a compound 
in which the carbon atom at any optional position in A 4 is a ketone, for example, 2-acetylpyridine, tetrahydroquinolin- 
8-one, and the like) and a reducing agent such as sodium borohydride or sodium cyanoborohydride, and, after adjusting 
(XLV)^ 6 SOlUti ° n * 3S requlred ' tne mixtur e is reacted at a temperature from -20°C to 60°C to obtain the target compound 

Step 5-5 

[0077] The compound (XLV) is dissolved in an organic solvent such as THF or DMF. After the addition of a protective 
agent such as a compound represented by p6-L\ p6 2 o (P* is a protective group such as butoxycarbonyl or benzy- 
loxycarbonyl) and a base such as triethylamine or an aqueous solution of sodium hydroxide, the mixture is reacted at 
a temperature from -10°C to 100°C to obtain the target compound (XLVI). 

Step 5-6 

[0078] The compound (XLVI) is dissolved in one or two organic solvents selected from DMF, THF, methanol, ethanol, 
and the like, a basic aqueous solution such as an aqueous solution of sodium hydroxide is added, and the mixture is 
reacted at 0-100°C to obtain the target compound (XLVII). 

Step 5-7 

[0079] The compound (XLVII) is dissolved in an organic solvent such as DMF. After the addition of H-D (D is as 
defined above) and a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, and, optionally, a catalyst such 
as HOBt or DMAP, the mixture is reacted at a temperature from -20°C to 80°C to obtain the target compound (XLVIII). 

Step 5-8 

[0080] The group P 6 , which is a protective group of the compound (XLVIII), is removed from the compound to obtain 
the target compound (la). For example, when the group P* is Boc, the compound (XLVIII) is dissolved in a solvent such 
as methanol, dioxane, or the like. Then, a mineral acid such as hydrochloric acid or a strong organic acid such as 
trifluoroacetic acid is added to obtain the target compound (la). 

[0081] The following compounds can be given as examples of the nitrogen-containing compounds of the present 
invention. 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((imida2ol-2-ylmethyl)amino)valeric acid 1-naphthalenemeth- 
ylamide [Compound No. 1] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((pyrrol-2-yImethyl)amino)valeric acid 1-naphthalenemethyla- 
mide [Compound No. 2] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino) -5-((1-methylimidazol-2-ylmethyl)amino)valeric acid 1-naphtha- 
lenemethylamide [Compound No. 3] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((imidazol-4-ylmethyl)amino)valeric acid 1-naphthalenemeth- 
ylamide [Compound No. 4] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylpyrrol-2-ylmethyl)amino)valeric acid t-naphthalen- 
emethylamide [Compound No. 5] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylimidazol-2-ylmethyl)amino)valeric acid 1-naphtha- 
lenemethylamide [Compound No. 6] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((quinolin-2-ylmethyl)amino)valehcacid1-naphthalenemethy- 
lamide [Compound No. 7] 

(2S)-2-((4-(N-2-picolylaminomethyl)phenylacetyl)amino) -5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 
1-naphthalenemethylamide [Compound No. 8] 

(2S)-2-(4-(2-(N-2-picolylamino)ethyl)benzoylamino)-5-(5 J 6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naph- 
thalenemethylamide [Compound No. 9] 

(S)-2-(4-(2-(N-2-picolylamino)ethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 1-naphthalenemethylamide 
[Compound No. 10] 

(S)-2-(5-(N-2-picolylaminomethyl) acjd 
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1-naphthalenemethylamide [Compound No. 11] 

(2S)-2-<2-(N-2-picolytaminomethy1)pyrid^ 

acid 1-naphthalenemethylamide [Compound No. 12] 

(2S)-2-(5-(N-2-picolytaminomethy1)pyra 

acid 1-naphthalenemethylamide [Compound No. 13] 

(2S)-2-(5-(N-2-picolylaminomethyl)thiophe 

acid 1-naphthalenemethylamide [Compound No. 14] 

(2S)-2-(5-(N-(imidazol-2-ylmethyl)aminome acid 1-naph- 

thalenemethylamide [Compound No. 15] 
(2S)-2-(5-(N-(imidazol-2-ylmethyl)am 

aminovaleric acid 1-naphthalenemethylamide [Compound No. 16] 

(S>-2-(4-(8-quinolylaminomethyl)benzoylamino)-5-(2-picoiylamino)valeric acid 1-naphthalenemethylamide [Com- 
pound No. 17] 

(2S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picx5lylamino)valeric acid 2-(3-ind diethy- 
lamide [Compound No. 18] 
(2S)-2-(4-((N-(imidazol-2-ylmethyl)aminometh^ 
ic acid 2-(3-indo!yi)ethylamide [Compound No. 1 9] 

(S)-2-(4-((imidazol-4-ylmethyl)aminome acid 1-naph- 

thalenemethylamide [Compound No. 20] 

(S)-2-(4-((imidazol-2-ylmethyl)aminomethyl)benzoylamino)-5-((imidazol-2-ylmethyl)amino)valeric acid 1-naph- 
thalenemethylamide [Compound No. 21] 

(S)-2-(4-((1-methylpyrrol-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylpyn-ol-2-^ ac- 
id 1-naphthalenemethylamide [Compound No. 22] 
(S)-2-(4-((1-methylimidazol-2-ytmethyl)am 
valeric acid 1-naphthalenemethylamide [Compound No. 23] 

(S)-2-(4-(N-2-picolylamino)butyrylamino)-5-(2-picolylamino)valeric acid 1 -naphthalenemethylamide [Compound 
No. 24] 

(2S)-2-(trans-(4-(5,6J,8-tetrahydroquinoHn-8-yl)aminomethyl)cyclohexylcarbonyl)amincK5-(5,6 

nolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 25] 

(2S)-2-(4-(5,6J,8-tetrahydroquinolin-8-ylam 

valeric acid 1-naphthalenemethylamide [Compound No. 26] 

(S)-2-(4-(N-2-pico!ylaminomethyl)naphthoylamino)-5-(2-picolylamino)valeric acid 1-naphthalenemethylamide 
[Compound No. 27] 

(S)-2-(4-((imidazol-2-y1methyl)aminom acid 1-naph- 

thalenemethylamide [Compound No. 28] 
(S)-2-(4-((1-methylimidazol-2-ylmethyl)aminom 
valeric acid 1-naphthalenemethylamide [Compound No. 29] 
(S)-2-(4-((1-methylimidazol-2-ylmethyi)aminom 
acid 1-naphthalenemethylamide [Compound No. 30] 

(S)-2-(4-((imidazol-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylpyrrol-2-ylmethyl)amino)valeri acid 
1-naphthalenemethylamide [Compound No. 31] 

(S)-2-(4-((pyrazol-3-ylmethy1)aminomethyl)benzoyla acid 

1-naphthalenemethylamide [Compound No. 32] 

(S)-2-(4-((1-methy1benzimidazol-2-y1methy^ 

amino)valeric acid 1-naphthalenemethylamide [Compound No. 33] 

(S)-2-(4-((1-methylbenzimidazol-2-ylmethyl) aminomethyl) benzoylamino)-5-((1-methy1pyrrol-2-ylmethyl)amino) 
valeric acid 1-naphthalenemethylamide [Compound No. 34] 

(S)-2-(4-((thiazol-2-ylmethyl)aminometh^ acid 
1-naphthalenemethylamide [Compound No. 35] 

(S)-2-(4-((1-methy1imidazol-2-ylmeth^ acid 
1-naphthalenemethylamide [Compound No. 36] 

(S)-2-(4-((imidazol-2-ylmethyl)aminome acid 
1-naphthalenemethylamide [Compound No. 37] 

(2S)-2-(4-(N-2-picolylaminomethy1)naphthoylamino)-5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naph- 
thalenemethylamide [Compound No. 38] 
(2S)-2-(4-((N-imidazol-2-ylmethyl)am 
acid 1-naphthalenemethylamide [Compound No. 39] 

(S)-2-(4-((N-imidazol-2-y1methyt) aminomethyl)naphthoylamino)-5-(2-picolylamino)valeric acid 1-naphthalen- 
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emethylamide [Compound No. 40] 
(2S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)naptt 
acid 1-naphthalenemethylamide [Compound No. 41] 

(S)-2-((4-guanidinomethyl) benzoyi)-5-(N-2-picolylamino)-valeric acid 1 -naphthalenemethylamide [Compound No 
42] 

Na-(4-(N-2-picolylaminomethyl)benzoyl)-L-arginine 1-naphthalenemethylamide [Compound No. 43] 

N^-CN^-picolylaminomethyOnaphthoylJ-L-arginine 1-naphthalenemethylamide [Compound No. 44] 

N^(4-(imidazoi-2-ylmethyl)aminomethylnaphthoyl)-L-arginine 1 -naphthalenemethylamide [Compound No. 45] 

N a -(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-L-arginine 1-naphthalenemethylamide [Compound No. 46] 

No-(5-(N-2-picolylaminomethyl)thiophen-2-ylcarbonyl)-L-arginine 1-naphthalenemethylamide [Compound No. 47] 

N a -(4-(imidazole-2-ylmethyl)aminomethylnaphthoyl)-L-arginine 2-(3-indolyl)ethylamide [Compound No. 48] 

N^(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine(1 , SH1 v (1-naphthyl)ethyl)amide [Compound No. 
49] 

N^(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine(1 , RH1 , -(1-naphthyl)ethyl)amide [Compound No 
50] 

No-(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine 4-hexadecylaminobenzylamide [Compound No 
51] 

N^-fS.ej^-tetrahydroquinoline-S-ylaminomethylJbenzoyO-L-arginine 1-naphthalenemethylamide [Compound 
No. 52] 

Na-(4-(imidazol-2-ylmethyl)aminomethylbenzoyl)-L-arginine 1 -naphthalenemethylamide [Compound No. 53] 
(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(quinolin-8-ylamino)valeric acid 1-naphthalenemethylamide 
[Compound No. 54] 

(2S)-2-(4-(N-2-picolylaminomethyl)naphthoylamino)-5-((8R)-5,6J,8-tetrahydroquinolin-8-ylamino)valeric acid 
1 -naphthalenemethylamide [Compound No. 55] 

(S)-2-(4-(imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picolyiamino)valeric acid (rS)-(r-(l-naphthyl) 
ethyl)amide [Compound No. 56] 

(S)-2-(4-(imidazol-2-ylmethyl)aminomethyl)naph^ acid 
(I'SMI'-O-naphthyOethyOamide [Compound No. 57] 

(S)-2-(4-(1-methylimidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(N-2-picolyiamino)valeric acid (1'R) 
-(1'-(1-naphthylyethyl)amide [Compound No. 58] 

(S)-2-(4-(imidazoi-2-ylmethyl)aminomethyl^ acid 
(rR)-(r-(1-naphthyl)ethyl)amide [Compound No. 59] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 1-naphthalenemethylamide 
[Compound No. 60] 

(S)-2-(4-(N-2-picolylamino)methylbenzoylamino)-4-(N-2-picolylamino)butyric acid 1-naphthalenemethylamide 
[Compound No. 61] 

(S)-2-(4-(N-2-picolylamino)methylbenzoylamino)-3-(N-2-picolylamino)propionic acid 1-naphthalenemethylamide 
[Compound No. 62] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)capric acid 1-naphthalenemethylamide 
[Compound No. 63] 

(2S)-2-(4-((5,6J f 8-tetrahydroquinolin-^ 

no)valeric acid 1-naphthalenemethylamide [Compound No. 64] 

(2S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((5,6,7,8-tetrahydroquinolin-8-yl)amino)valeric acid 1-naph- 
thalenemethylamide [Compound No. 65] 

(S)-2-(4-(3-picolylaminomethyl)benzoylamino)-5-(3-picolylamino)valeric acid 1-naphthalenemethylamide [Com- 
pound No. 66] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 3-(n-butoxy) propylamide 
[Compound No. 67] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid tetrahydrofurfurylamide [Com- 
pound No. 68] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid phenylhydrazide [Compound 
No. 69] 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino)valeric acid 2-(3-indolyl)ethylamide[Com- 
pound No. 70] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)vaieric acid (1-benzylpiperazin-4-yl)amide 
[Compound No. 71] 

(2S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid (1 'S)-1 *-(2-naphthyl)aminoc- 
arbonylphenethylamide [Compound No. 72] (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylami- 
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no)valeric acid 4-hexadecylaminobenzytamide [Compound No. 73] 

(S)-2-(4-(N-2-pico)y1aminomemyl)berrcoy1am acid 4-(N-(1 ,2 t 3,4-tetrahydro-1 ,4-d'h 

carbonyl-phthalazin-6-yt)-N-ethylamino)butyiamide [Compound No. 74] 

(S)-2-(4-(N-2-picolylaminomethyl)ben2oyiamino)-5-(N-2-picolyiamino)valeric acid 2,4,6-trichlorophenyihydrazide 
[Compound No. 75] 

(S)-2-(4-(N-2^icx)lyiaminomethyl)ben2oyiamino)-5-(N-2-picolylamino)valeric acid 2-ptcolylamide [Compound No. 
76] 

(S)-2-(4- (N-2-picolylaminomethy!)benzoylamino)-5-(N-2-picolylamino)valeric acid 2-(N,N-diethy1amino)ethyta- 
mide [Compound No. 77] 

(S>-2-(4-(N-2^icolylaminomethyl)benzoylamino)-5-(N-2-picoIy!amino)valeric acid 3-(morpholin-1-yl)propylamide 
[Compound No. 78] 

(S)-2-(4-(N-2-pico!ylaminomethyl)benzoyiamino}-5-(N-2-picolylamino)valeric acid 2-(N,N-methytamino)ethyla- 
mide [Compound No. 79] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 4-(2,4-di-t-amyiphenoxy)buty- 
lamide [Compound No. 80] (S)-2-(4-(N-2-picolylaminomethyl)benzoyiamino)-5-(N-2-picolylamino)valeric acid 
3-aminopropylamide [Compound No. 81] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 5-indazoleamide [Compound 
No. 82] 

(2S)-2-(2-(N-2-picoly1aminomethyl)pyridin-5-v^ ac- 
id (1'S)-r-(1-naphthyi)ethylamide [Compound No. 83] 
(2S)-2-(2-(N-2-picoly1aminomethyt)pyrid^ 
leric acid (1 , S)-V-( 1 -naphthyl)ethylamide [Compound No. 84] 

(2S)-2-(4-(N-2-picolylaminomethy1)naphthoy1)^ acid (VS)- 

1-(1-naphthyl)ethylamide [Compound No. 85] 

N a -(4-(N-2-picolyiaminomethyl)benzoyl)-L-arginine (1'S)-r-(1-naphthyl)ethylamide [Compound No. 86] 

(2S)-2(4-((1-metay1imidazol-2-y1methy1)aminom 

valeric acid (1'S)-1 , -(1- n aphthy])ethylamide [Compound No. 87] 

(2S)-2-(2-(N-2-picoly1aminomethy1)pyridin^ acid 
(1'SHH1-naphthy1)ethylamide [Compound No. 88] 

No_(4_(N_(i. me thy1imidazol-2^ 2-(1-naphthyl)isopropy- 
lamide [Compound No. 89] 

N a -(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-L-arginine (rS)-r-(1-naphthyl)ethy1amide [Compound No. 
90] 

(2S)-2-(4-(N-2-picoly1aminomethy1)benzoy1)amino-5-(5,6J J 8-tetrahydroquinolin-8-yi)aminovaleri acid (1'S)- 
1-(1-naphthyl)ethyl amide [Compound No. 91] 

(2S)-2-(4-(N-2-picolylaminomethy1)naphthoyl)amino acid 2-(3-in- 

dolyl)ethylamide [Compound No. 92] 

NOL4.(N-2-picolylaminomethyl)benzoyl-N G -nitroarginine (1 , S)-1 , -(1-naphthyl)ethy1amide [Compound No. 93] 

(2R)-2-(4-(N-(imidazol-2-y1methy1)am 

acid (I'SJ-V-CI-naphthyOethylamide [Compound No. 94] 

No-4-(N-2-(imidazol-2-ylmethyi)aminomethyl)benzoy!-L-arginine (rS)-r-(1-naphthyl)ethylamide [Compound No. 

95] (2S)-2-((1-methylimidazol-2-ylmethy])aminom 

leric acid 1-naphthalenemethyieneamide [Compound No. 96] 

N^(4-((N-(1-methy1imidazole-2-ylmethyl)amino)n^^ (VSH'-O-naphthyl) 
ethylamide [Compound No. 97] 

N a -(4-((imidazol-2-ylmethy1)amino)methyl)naphthalene-1-carbonyl) L-arginine(1'S)-N-methyl-N-(r-(1 naphthyl) 
ethyl)amide [Compound No. 98] N a -(4-(N-2-picolylaminomethyl)naphthoyl)-L-arginine (rs)-r-(1-naphthyl)ethy1a- 
mide [Compound No. 99] 

Na_(4_(N-2-picoly1aminomethyl^ methyl ester [Com- 

pound No. 100] 

N^(4-(N-2-picolylaminomethyt)nap No. 101] 

(2S)-2-(8-2-picolylaminomethylquino1ine-5-^ acid 
(VS)-r-(1-naphthyl)ethylamide [Compound No. 102] 

N<^4-((imidazol-2-yimethyl)amino)methy1)naphm^ N-methyl-1-naphthyimethylamide 
[Compound No. 103] 

(2S)-2-(4- (2-pyridy1)aminomethylnaphthalene-1^ 
acid 1-naphthyi methyl amide [Compound No. 104] 
(2S)-2-(4-(N-2-picolylaminomethyl)naphth^ 
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valeric acid 1-naphthylmethylamide [Compound No. 105] 

(2S)-2-(4-((N-imidazol-2-yimethyO^ 

id (rS)-r-(1-naphthy!)ethylamide [Compound No. 106] 

(2S)-2-(4-((N-1-methylimidazol-2-ylm^ 

valeric acid (1'S)-r-(1-naphthyl)ethylamide [Compound No. 107] 

(2S)-2-(4-(2-picolylaminomethyl)benzoyl-5-(imida2oI-2-yl)aminovaleric acid (rS)-r-(1-naphthyl)ethylamide 
[Compound No. 1 08] 

(2S)-2-(4-2-picolylaminomethy!)benzoyl-5-(pyridin-2-yl)aminovaleric acid (1'S)-r-(1-naphthyl)ethylamide [Com- 
pound No. 1 09] 

(S)-2-(4-((N-imidazo}-2-ylmethyl)am acid 
(rSHMI-naphthyl)ethylamide [Compound No. 110] 

(S)-2-(4-((N-(imidazol-2-ylmethyl)aminomethyl)benzoyl)amino-5-(pyrimidin-2-yl)aminovaleric acid (1*S)- 

1'-(1-naphthyl)ethylamide [Compound No. 111] 

(S)-2-(4-((N-imidazol-2-ylmethyl)am 

acid (rS)-r-(1-naphthyl)ethylamide [Compound No. 112] 

(S)-2-(4-(N-2-picolylaminomethyl)benzoyl)amino-5-(4 J 5-dihydroimidazol-2-y!)aminovaleric acid (1 , S)-1 , -(1-naph- 
thyl)ethyiamide [Compound No. 113] 

(S)-2-(4-(N-2-picolyl)aminomethyl)benzoyl)amino-5-(pyrimidin-2-yl)aminovaleric acid (1 'S)-1 '-(1 -naphthyl)ethyla- 
mide [Compound No. 114] 

(S)-2-(4KN-2-picolylaminomethyl)benzoyO acid (1*S)- 

1'-( 1 -naphthyl)ethylamide [Compound No. 115] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valericacid 1-(1-naphthyl)ethylamide [Compound No 
116] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid N-dodecylamide [Compound No. 117] 
(S)-2-(4-(2-picolylaminomethyl) benzoyl)-5-(2-picolylamino)valeric acid 3,5-ditrifluoromethylbenzylamide [Com- 
pound No. 118] 

(S)-2-(4-(2-picolyiaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid (+)-dehydroabietylamide [Compound No 
119] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2,3-dichlorobenzylamide [Compound No. 
120] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolyiamino)valeric acid 2-octylamide [Compound No. 121] (S)- 
2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 3-(3-indolyl)-2-propylamide [Compound No 
122] 

(S)-2-(4-(2-picolylaminomethyl)benzoy!)-5-(2-picolylamino)vaieric acid 2,2-diphenylethylamide [Compound No 
123] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picoiylamino)valeric acid 4-t-butylcyclohexylamide [Compound No 
124] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2,4-dichlorobenzylamide [Compound No 
125] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid benzhydrylamide [Compound No. 126] 
(S)-2-(4-(2-picolylaminomethyi)benzoyl)-5-(2-picoiylamino)valericacid 3-chlorobenzylamide [Compound No. 127] 
(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2-(4-methoxyphenyl)ethylamide [Com- 
pound No. 128] 

(S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid (4-(4-methylphenyl)oxy)phenylamide 
[Compound No. 129] 

(S)-2-(4-(2-picolylaminomethyl) benzoyl)-5-(2-picolylamino)valeric acid 1 -(1 ,2,3,4-tetrahydronaphthyl)amide 
[Compound No. 130] 

[0082] The present invention relates to an antiviral drug comprising the above-described compound or a pharma- 
ceutically acceptable salt thereof as an effective component. 

[0083] The antiviral drug or the salt thereof of the present invention is used for treatment or preventing viral diseases 
such as AIDS. 

[0084] The antiviral drug or the salt thereof of the present invention induced no death when intraperitoneally admin- 
istered to ICR mice (50 mg/kg) twice a day for four consecutive days. Based on this finding, the drug and the salt are 
judged to have no acute toxicity. 

[0085] A dose is 0.1-500 mg/kg/day, preferably 1-100 mg/kg/day, which is administered one time or several times a 
day. Although oral administration is desirable, the route of administration is not limited to this. As a parenteral route, 
injection, percutaneous administration, enteral administration, or the like is suitably selected. The above-mentioned 
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dose may be appropriately altered according to the symptom of the patient. 

[0086] The dosage forms for oral administration include powders, tablets, granules, capsules, suppositories, injection 
solutions, and peroral fluids, in which the antiviral drug or the salt of the present invention and one or more pharma- 
ceutically acceptable additives are formulated. As examples of additives, magnesium stearate, talc, lactose, dextrin, 

5 starches, methyl cellulose, fatty acid glycerides, water, propylene glycol, macrogols, alcohol, crystalline cellulose, hy- 
droxypropyl cellulose, low-substituted hydroxypropyl cellulose, carboxymethylcellulose, popidon, polyvinyl alcohol, cal- 
cium stearate, and the like can be given. Other additives such as a coloring agent, stabilizer, preservative, pH modifier, 
isotonizing agent, solubilizer, soothing agent, and the like may be added as required. Granules, tablets, and capsules 
may be coated with a coating agent such as hydroxypropyl methytcellulose, hydroxypropyl methylcellulose phthalate, 

10 and the like. It is desirable that 0.1-500 mg, preferably 1-100 mg, of the antiviral drug of the present invention be 
included in a single dosage. 

[0087] The method of preparing the antiviral drug of the present invention will be specifically described by way of 
examples. 

15 Example 1: Preparation of (S>-2-(4-(N-2-picolytaminomethy1)benzoylamino)-5-((tmidazol-2-ylmethyl)amino)valeric 
acid 1-naphthalenemethylamide [Compound No. 1] 

Example 1-1: Synthesis of methyl 4-(N-Boc-N-2-picolylaminomethyl)benzoate (Compound VI-1) 

20 [0088] A commercially available 2-picolylamine (1 .08 g) was dissolved in DMF (22.5 ml). After the addition of triethyl- 
amine (1.55 ml), the mixture was cooled to 0°C. A solution of di-t-butyl dicarbonate (2.52 ml) in DMF (7.5 ml) was 
added dropwise to the solution over 10 minutes. The mixture was allowed to become room temperature and stirred 
for two hours, followed by solvent evaporation under reduced pressure. The residue was purified by silica gel column 
chromatography (30 g, chloroform) to obtain a pale yellow liquid (1.71 g). 

25 [0089] 1.199 g of the pale yellow liquid was dissolved in THF (6 ml). Sodium hydride (60% paraffin mixture, 46.1 mg) 
was suspended in the solution. After the suspension was stirred for 1 5 minutes, a commercially available methyl 4-bro- 
momethylbenzoate (241 mg) was added thereto, and the mixture was stirred for two days at room temperature. After 
the completion of the reaction, aqueous solution of hydrochloric acid (1 mol/l)was added to adjust the pH to 5-7, and 
concentrated. After the addition of chloroform (40 ml), the mixture was washed with water, followed by concentration. 

30 The residue was purified by silica gel column chromatography (6 g, chloroform/ethyl acetate = 10/1) to obtain the title 
compound (2.21 g) as a pale yellow liquid. 
MS(Fab,pos.):m/z=357[M+1] + 

1 H-NMR(500MHz,CDCI 3 )S=1 .45(9H,s),3.91 (3H,s),4.47(1 H.brs), 4.52(1 H.brs), 4.60(2H,s),7.17(1 H.dd, J=7.6,4.1 Hz), 
7.2-7.4 (3H,m),7.65(1H,t,J=7.6Hz), 8.52(1 H,d,J=4.1 Hz). 

35 

Example 1-2: Synthesis of 4-(N-Boc-N-2-picolylaminomethyl)benzoic acid (Compound VII-1) 

[0090] The compound obtained in Example 1-1 (200.6 mg) was added with methanol (2 ml), THF (2 ml), and 1 mol/ 
I aqueous solution of sodium hydroxide (2 ml), and the mixture was stirred for one day at room temperature. After the 
40 completion of the reaction, the solvent was removed by distillation and water (5 ml) was added. Aqueous solution of 
hydrochloric acid (1 mol/l) was added dropwise to the resulting solution to adjust the pH to 3. The deposited crystals 
were collected by filtration and dried to obtain the title compound (123.2 mg) as colorless crystals. 
MS(Fab,pos.):m/z=343[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.35 and 1.54(9H,brs),4.41(1 H,brs), 4.51(2H,s),4.58(1H,brs),7.2-7.4(4H,m),7.77(1H, 
45 td,J=7.6, 1.8Hz),8.52(1H,dd,J=4.9, 1.7Hz),12.9(1H,s). 

Example 1-3: Synthesis of N ct -4-(N-Boc-N-2-picolylaminomethyl)benzoyl-N 5 -Cbz-L-ornithine 
1-naphthalenemethylamide (Compound XI-1) 

50 [0091] A commercially available N^Fmoc-N 5 -Cbz-L-ornithine (3.00 g) was dissolved in DMF (60 ml), and then HOBt 
(1 .24 g), WSCl hydrochloride (1 .77 g) and 1-naphthalenemethylamine (1 .48 ml) were sequentially added to the solution. 
The mixture was stirred for 1 3 hours at room temperature. After the completion of the reaction, the solvent was removed 
by distillation. The residue was dissolved in chloroform and extracted with 1 mol/l aqueous solution of hydrochloric 
acid. The organic layer was washed with saturated aqueous solution of sodium hydrogencarbonate. The solvent was 

55 removed by distillation to obtain a crude product (4.44 g) as a pale yellowish white solid. The crude product was 
dissolved in DMF (1 50 ml) and diethylamine (10 ml) was added. The mixture'was stirred for 6 hours at room temperature. 
After the completion of the reaction, the solvent was removed by distillation and the residue was dried using a vacuum 
pump to obtain a crude product (4.21 g) as a pale yellowish white solid. The product was dissolved in DMF (140 ml), 
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and was added with WSCI hydrochloride (1.77 g) and the compound obtained in Example 1-2 (2.10 g). The mixture 
was stirred for 21.5 hours at room temperature. After the completion of the reaction, the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (500 g, chloroform/methanol = 40/1-15/1) to 
obtain the title compound (4.25 g) as a pale orange semi-solid. 
MS(FAB,Pos.):m/z=730[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5 = 1.31 and 1 .38(9H,2s),1.44-1.54(2H, m),1. 73-1. 77(2H,m),2.89-3.03(2H,m),4 .40(1 H, 
brs),4.47-4.51 (3H,m),4.56 (1 H.brs), 4.75(2H t d,J=5.7Hz),4.98(2H > s),7.20-7.37(9H,m),7.45-7.47(2H,m),7.51-7.54(2H, 
m),7.76-7.80(1H,m), 7.83-7.85(1 H,m),7.86(2H I d,J=8.3Hz),7.94-7.95(2H,m) ) 8.05-8.06(1H,m),8.46(1H I d,J=8.1 Hz)' 
8.50-8.52(2H,m). 

Example 1-4: Synthesis of N a -4-(N-Boc-N-2-picolylaminomethyI)benzoyl-L-ornithine 1-naphthalenemethylamide 
(Compound XII-1) 

[0092] The compound obtained in Example 1-3 (4.25 g) was dissolved in methanol (100 ml). After the addition of 
10% Pd-C (4.25 g), the mixture was stirred for 4.5 hours under normal pressure hydrogen atmosphere. After the com- 
pletion of the reaction, the catalyst was removed by filtration through celite. The residue was purified by silica gel 
column chromatography (200 g, chloroform/methanol = 12/1-4/1 ) to obtain the title compound (2.22 g, 64.0%) as white 
crystals. 

MS(FAB,Pos.):m/z=596[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) 5=1 .31 and 1 .38(9H,2s),1 .59-1 .64(2H, m),1 .76-1 .88(2H,m),2.75-2.79(2H,m),4.40(1 H s) 
4.49(2H,brs), 4.52^.57(2H,m),4.77(2H,d,J=5.4Hz),7.21-7.23(1 H,m),7.26-7.36(3H,m),7.46-7.47(2H,m),7.49-7!56 
(2H,m),7.77-7.80(1H,m), 7.84-7.86(1 H,m),7.90(2H,d,J=8.3Hz),7.94-7.96(1H T m) 5 8.05-8.07(1H,m),8.52(1H,m),8.56 
(1H,m),8.60(1H,t,J=5.6Hz). 

Example 1-5: Synthesis of (S)-2-(4-(N-Boc-N-2-picolylaminomethyI)benzoyl)-5-((imidazol-2-ylmethyl)amino)vaieric 
acid 1-naphthalenemethylamide (Compound XIII-1) 

[0093] The compound obtained in Example 1-4 (60.0 mg) was dissolved in anhydrous methanol (2.2 ml). After the 
addition of 2-imidazolecarboxyaldehyde (1 0.2 mg), the mixture was stirred for 1 hour at room temperature. After evap- 
oration of the solvent, anhydrous methanol (1.2 ml) was added and the mixture was cooled to 0°C. Then, sodium 
borohydride (7.6 mg) was added and the mixture was stirred for 1.5 hours at room temperature. The residue obtained 
by concentrating the reaction solution was purified by silica gel column chromatography (6 g, chloroform/methanol = 
20/1-9/1) to obtain the title compound (46.7 mg) as white crystals. 
MS(FAB,Pos.):m/z= 676[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 5=1.45 and 1.47(9H,2s),1.92-2.22(4H,m), 2.66-2.74(2H, m),3.71-3.81 (2H,m), 4.46-4.55 
(2H,m),4.57(2H, brs), 4.68(1 H, d,J=4.5Hz), 4.72-4.75 (1 H,m) 4.82-4.86(1 H, m),4.99-5.03(1 H,m), 6.88 (2H,s) t 6.99(2H s 
s), 7.18-7.26(3H, m) , 7.29-7.31 (1H,m),7.40-7.53(4H,m), 7.63-7.69(3H,m), 7.80-7.81 (1H,m), 7.85-7.86(1 H,m) 
7.86-7.88(1 H,m), 8.00-8.02(1H,m) 8.12 (1H,brs), 8.52(1H,brs). 

Example 1-6: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((imidazol-2-ylmethyl)amino)valeric 
acid 1-naphthalenemethylamide [Compound No. 1] 

[0094] The compound obtained in Example 1-5 (45.0 mg) was dissolved in methanol (0.9 ml) and added with 4 mol/ 
I hydrochloric acid/dioxane solution (0.9 ml). The mixture was stirred for 4.5 hours at room temperature. The reaction 
solution was concentrated and the resultant residue was purified by silica gel column chromatography (3.4 g, chloro- 
form/methanol = 1/1 ). The compound obtained was dissolved in 1 mol/l aqueous solution of hydrochloric acid (1 .5 ml) 
and water was removed by distillation to obtain a hydrochloride of the title compound (35.3 mg) as a white solid 
MS(FAB,Pos.) :m/z= 576[M+1] + 

1 H-NMR(500MHz, DMSO-d 6 ) :5=1.75-1 .91(4H,m),3.07-3.17(2H,m), 4.30(4H,brs),4.48(2H,brs),4.55-4.59(1H,m),4.59 
(2H,d,J=4.9 Hz),7.44-7.47(3H,m),7.52-7.57(3H,m),7.66(2H,d,J=8.6Hz), 7.72(2H,brs),7.83-7.96(3H,m),8.00(2H,d J= 
8.5Hz),8.05-8.07 (1 H,m),8.65-8.73(3H,m),9.84(2H,brs), 1 0.1 0(1 H,brs). 
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Example 2: Preparation of. (S)-2-(4-(N-2-picx>lylaminomethyt^ acid 
1-naphthalenemethylamide [Compound No. 2] 

Example 2-1 : Synthesis of (SV2-(-4-(N-Boc-N-2-picoly1aminomethyi)benz 
5 1-naphthalenemethylamide (Compound XIII-2) 

[0095] The compound obtained in Example 1-4 (82.4 mg) was dissolved in anhydrous methanol (1.6 ml). After the 
addition of pyrrole-2-carboxyaldehyde (14.5 mg), the mixture was stirred for 15 hours at room temperature. After the 
solvent was removed by distillation, anhydrous methanol (1 .6 ml) was added and the mixture was cooled to 0°C. Then, 
10 sodium borohydride (10.5 mg) was added and the mixture was stirred for 2 hours at room temperature. The reaction 
solution was concentrated and the residue was purified by silica gel column chromatography (1 0 g, chloroform/methanol 
= 8/1) to obtain the title compound (55.6 mg) as white crystals. MS(FAB,Pos.):m/z= 675[M+1P 

iH-NMR(500MHz,CDCI 3 ):5=1.44 and 1.47(9H,2s),1.57-2.00(4H,m), 2.70-2.78(2H,m) l 3.66-3.81(2H,m),4.45-4.49(2H, 
m),4.57 (2H,brs),4.74^.75(1 H,m),4.83-4.87 (1 H,m),4.99-5.02(1 H,m), 4.99-5.02(1 H,m),6.00(1 H,brs),6.05-6.07(1 H, 
15 m),6.67(1H,brs), 7.17-7.24(3H,m),7.28-7.36(3H,m),7.41-7.54(5H,m),7.64-7.68 (3H f m),7.80-8.82(1H I m),7.87-7.88 
(1 H,m),7.98(1 H,m),8.01-8.03(1 H,m),8.52-8.53 (1 H,m). 

Example 2-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((pyn'ol-2-ylmethyl)amino)valeric acid 
1-naphthalenemethylamide [Compound No. 2] 

20 

[0096] The compound obtained in Example 2-1 (55.6 mg) was dissolved in methanol (1.1 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (1.1 ml) was added. The mixture was stirred for 3.5 hours at room temperature. The reaction 
solution was concentrated and a rasultant crude product obtained was purified by silica gel column chromatography 
(8 g, chloroform/methanol = 1/1). The compound obtained was dissolved in 1 mol/l aqueous solution of hydrochloric 
25 acid (1.1 ml) and water was removed by distillation to obtain a hydrochloride of the title compound (49.8 mg) as a pale 
orange solid. 

MS(FAB,Pos.) :m/z= 575[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1 .70-1 .91 (4H,m),2.83-2.86(2H,m), 4.04-4.06(2H,m) I 4.29(4H,m),4.52-4.56(1 H,m), 

4.75- 4.77(2H,d, J=4.9Hz),6.01-6.02(1H,m),6.17-6.18(1 H,m), 6.81-6.83(1 H,m), 7.44-7.49 (3H,m), 7.52-5.58(3H,m), 
30 7.66-7.68(2H,m), 7.84-8.07(6H,m), 8.65-8.73(3H,m), 9.20 (1H,brs), 9.91(1H,brs), 11.08(1H,s). 

Example 3: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylimidazol-2-ylmethyl)amino) 
valeric acid, 1-naphthalenemethylamide [Compound No. 3] 

35 Example 3-1: Synthesis of (S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-5-((1 -methyl imidazol-2-ylmethyl)amino) 
valeric acid 1-naphthalenemethylamide (Compound Xlll-3) 

* [0097] The compound synthesized in Example 1-4 (100 mg) was dissolved in anhydrous methanol (2 ml). After the 
addition of 1-methyl-2-imidazolecarboxyaldehyde (20.3 mg), The mixture was stirred for 5 hours at room temperature. 
40 The solvent was removed by distillation, anhydrous methanol (2 ml) was added and the mixture was cooled to 0°C. 
Then, sodium borohydride (12.7 mg) was added and the mixture was stirred for 3 hours at room temperature. The 
reaction solution was concentrated and the residue obtained was purified by silica gel column chromatography (10 g, 
chloroform/methanol = 12/1) to obtain the title compound (77.4 mg) as a white solid. 
MS(FAB,Pos.):m/z= 690[M+1] + 

45 i1H-NMR(500MHz,DMSO-d 6 ):6=1.31 and 1.38(9H,2s) t 1. 43-1.52 (2H,m),t .74-1.81 (2H,m),3.38(3H,s),4.40(1H,m), 
4.45-4.56(6H, m),4.74-4.47(2H,m),5.23(1 H,m),6.71-6.75(2H,m),7.01-7.07(2H, m),7.22-7.46(4H,m),7.51-7.55(2H,m), 

7.76- 7.80(1 H,m),7.83-7.88(3H,m),7.93-7.95(1H,m),8.05-8.07 (1H,m), 8.50-8.56 (3H, m). 

Example 3-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylimidazol-2-ylmethyI)amino) 
50 valeric acid 1-naphthalenemethylamide [Compound No. 3] 

[0098] The compound obtained in Example 3-1 (75.9 mg) was dissolved in methanol (1.5 ml) and added with 4 mol/ 
I hydrochloric acid/dioxane solution (1 .5 ml). The mixture was stirred for 9 hours at room temperature and then con- 
centrated. The residue obtained was purified by silica gel column chromatography (10 g, chloroform/methanol = 1/1). 
55 The compound obtained was dissolved in 1 mol/l aqueous solution of hydrochloric acid (1.5 ml) and water was removed 
by distillation to obtain a hydrochloride of the title compound (19.6 mg) as a white solid. 
MS(FAB,Pos.):m/z= 590[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.77-1.91(4H,m),3.09-3.17(2H, m),3.95(3H,s),4.29(4H,br),4.52-4.59(3H,m),4.76- 
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4.77(2H,m),7.44-7.48(3H,m),7.52-7.57(3H,^^ 
8.70-8.75(2H,m,) ) 9.88(1H,br) ) 10.09(1H,br). 

Example 4: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)b^^ 
5 acid 1-naphthalenemethylamide [Compound No. 4] 

Example 4-1: Synthesis of 2-(4-(N-Boc-N-2-picolyiaminomethyl)ben2oyl)-5-((imidazoM-ylmethyl)amino)valeric acid 
1-naphthalenemethylamide (Compound XIII-4) 

10 [0099] The compound synthesized in Example 1-4 (100 mg) was dissolved in anhydrous methanol (2 ml), and added 
with 4(5)-imidazolecarboxyaldehyde (17.7 mg). The mixture was stirred for 5 hours at room temperature. The solvent 
was removed by distillation, anhydrous methanol (2 ml) was added and the mixture cooled to 0°C. Then, sodium 
borohydride (12.7 mg) was added and the mixture stirred for 3 hours at room temperature. The reaction solution was 
concentrated and the residue obtained was purified by silica gel column chromatography (10 g, chloroform/methanol 

15 = 3/1 ) to obtain the title compound (86.6 mg) as a white solid. 
MS(FAB,Pos.):m/z= 676[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :6=1.31 and 1.38(9H,2s),1.51-1.55(2H,m), 1.77-1. 81 (2H,m),2.64-2.65(2H,m),3.32(2H, 
m),3.65(2H,br), 4.40^.56(5H,m),4.75-4.76(2H,m),7.20-7.35(4H,m),7.44-7.55 (5H,m),7.76-7.80(1H,m),7.83-7.88(3H, 
m),7.91 -7.95(1 H,m), 8.05-8.07(1 H,m),8.52 (1H, d,J=4.1Hz),8.56 (2H,br). 

20 

Example 4-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((imidazol-4-ylmethyl)amino)valeric 
acid 1-naphthalenemethylamide [Compound No. 4] 

[0100] The compound obtained in Example 4-1 (84.6 mg) was dissolved in methanol (1.7 ml) and added with 4 mol/ 
25 | hydrochloric acid/dioxane solution (1.7 ml). The mixture was stirred for 9 hours at room temperature. The reaction 

solution was concentrated and the crude product obtained was purified by silica gel column chromatography (7 g, 

chloroform/methanol = 1/1). The compound obtained was dissolved in 1 mol/l aqueous solution of hydrochloric acid 

(1 .7 ml) and water was removed by distillation to obtain a hydrochloride of the title compound (52.8 mg) as a white solid. 

MS(FAB,Pos.) :m/z= 576[M+1] + 
30 iH-NMR(500NHz,DMSO-d 6 ):5=1.74-1.91(5H,m), 2.95(2H,br),4.25-4.30(6H,m),4.54-4.19(3H,m),4.76-4.77(2H,d J 

J=5.6Hz),7.45-7.48(3H ! m),7.49-7.60(4H,m),7.66-7.68(2H,m),7.82-8.08(7H,m), 8.65-8.76(3H,m), 9.14(1H,m), 

9.82-9.92(2H,m). 

Example 5: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylpyrrol-2-ylmethyl)amino) 
35 valeric acid 1-naphthalenemethylamide [Compound No. 5] 

Example 5-1: Synthesis of (S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-5-((1-methylpyrrol-2-ylmethyi)amino) 
valeric acid 1-naphthalenemethylamide (Compound XIII-5) 

40 [0101] The compound synthesized in Example 1-4 (100 mg) was dissolved in anhydrous methanol (2 ml). After the 
addition of 1-methyl-2-pyrrolecarboxyaldehyde (20.4 uJ), the mixture was stirred for 13.5 hours at room temperature. 
The solvent was moved by distillation, anhydrous methanol (2 ml) was added and the mixture was cooled to 0°C. Then, 
sodium borohydride (12.7 mg) was added and the mixture was stirred for 3 hours at room temperature. The reaction 
solution was concentrated and the residue obtained was purified by silica gel column chromatography (1 0 g, chloroform/ 

45 methanol = 8/1) to obtain the title compound (38.3 mg, 33.1%) as a white solid. 
MS(FAB,Pos.):m/z= 576[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.31 and 1 .38(9H,2s),1.49-1 .55(2H,m), 1 .73-1.91(2H,m),3.54(3H,s),3.64(2H,br), 
4.36^.56(4H,m), 4.71-4.80(2H,m),5.86-5.89(2H,m),6.62(1 H,br),7.29-7.35(4H,m), 7.44-7.55(4H,m), 7.76-7.80 (1H, 
m), 7.83-7.88(4H,m), 7.94-7.96(1 H,m), 8.06-8.07(1 H, m), 8.50-8.54 (3H,m). 

50 

Example 5-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methylpyrrol-2-ylmethyl)amino) 
valeric acid 1-naphthalenemethylamide [Compound No. 5] 

[0102] The compound obtained in Example 5-1 (36.3 mg) was dissolved in methanol (1 ml) and 4 mol/l hydrochloric 
55 acid/dioxane solution (1 ml) was added. The mixture was stirred for 2 hours at room temperature, and concentrated, 
and the residue obtained was purified by silica gel column chromatography (5 g, chloroform/methanol = 3/1). The 
compound obtained was dissolved in 1 mol/l aqueous solution of hydrochloric acid (1 ml) and water was removed by 
distillation to obtain a hydrochloride of the title compound (41.1 mg) as a white solid. 



30 



EP 1 273 571 A1 



1 H.NMR(500MH2,DMSO-d 6 ):6=1.73-1.88(4H l m),2.91(2H,m),3 65(3H, s),4.07^.09(2H,m),4.29(4H,br),4.53-4.57(1H, 
m),4.76(2H,d, J= 5.8Hz).5.97-5.99(1 H,m),6.23-6.24(1 H,m),6.78(1 H,m),7.44-7.45 (3H,m),7.46-7.59(5H,m),7.67(2H,d, 
J=8.3Hz),7.84-8.08(6H,m), 8.65-8.75(3H,m), 9.08 (1H,m), 9.93(1 H.br). 

5 Example 6: Preparation of (S)-2-(4-(N-2-picoly1aminomemy1)benzoy1amino)-5^ 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 6] 

Example 6-1 : Synthesis of 2-(4-(N-Boc-N-2-picolylaminomethyl)benzo^ 
valeric acid 1-naphthalenemethylamide (Compound XIII-6) 

10 

[0103] The compound synthesized in Example 1-4 (50.3 mg) was dissolved in anhydrous methanol (1 ml). After the 
addition of 1-methyl-2-formylbenzimidazole (16.1 mg), the mixture was stirred for 1.5 hours at room temperature. The 
solvent was removed by distillation, anhydrous methanol (1 ml) and acetic acid (one drop) were added and the mixtre 
was cooled to 0°C. Then, sodium borohydride (14.2 mg) was added and the mixture was stirred for 0.5 hours at room 
15 temperature. The reaction solution was concentrated and the residue obtained was purified by silica gel column chro- 
matography (2.5 g, chloroform/methanol = 15/1) to obtain the title compound (31.3 mg) as a white solid. 

Example 6-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-methyIbenzimidazol-2-ylmethyl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 6] 

20 

[01 04] The compound obtained in Example 6-1 (28.7 mg) was dissolved in methanol (0.3 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (0.5 ml) was added. The mixture was stirred for 2.5 hours at room temperature. The reaction 
solution was concentrated and the residue obtained was reprecipitated from chloroform/methanol to obtain a hydro- 
chloride of the title compound (19.0 mg) as a pale yellow solid. 

25 

Example 7: Preparatio of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((quinolin-2-ylmethy1)amino)valeric acid 
1-naphthalenemethylamide [Compound No. 7] 

Example 7-1: Synthesis of 2-(4-(N-Boc-N-2-picoiylaminomethyt)benzoyi)-5-((quinolin-2-ylmethyl)amino)valeric acid 
30 1-naphthalenemethylamide (Compound XIII-7) 

[0105] The compound synthesized in Example 1-4 (50.3 mg) was dissolved in anhydrous methanol (1 ml). After the 
addition of 2-quinoline aldehyde (1 5.8 mg), the mixture was stirred for 1 .5 hours at room temperature. After the solvent 
was removed by distillation, anhydrous methanol (1 ml) and acetic acid (one drop) were added and the mixture was 
35 cooled to 0°C. Then, sodium borohydride (14.2 mg) was added and the mixture was stirred for 0.5 hours at room 
temperature. The reaction solution was concentrated and the residue obtained was purified by silica gel column chro- 
matography (2.5 g, chloroform/methanol = 15/1) to obtain the title compound (12.9 mg) as pale yellow foam. 
MS(FAB,Pos.):m/z= 737[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .42(9H,s),1 .61-1 .73(1 H,m),1 .73-1 .83 (1 H,m),1 .79-1 .89(1 H,m),2.1 6-2.22(1 H,m),2.68- 
40 2.77(1 H,m), 2.78-2.84(1 H,m),3.74(1 H,d, J=1 5. 1 Hz),3.79(1 H,d,J=1 5.1 Hz), 4.37 and 4.38(2H,2s),4.46 and 4.50(2H,2s), 
4.77^.81 (1H,m), 4.88(1 H,dd,J=14.5,5.2Hz),4.94(1H,dd,J=14.5,5.4Hz),7.00-7.20 (4H,m),7.21-7.28(?H,m),7.30(1H,d, 
J=6.6Hz),7.43-7.49(3H,m), 7.57-7.66(4H,m),7.69(1 H,d, J=8.3Hz),7.73(1 H,d,J=7.8Hz),7.77-7.82(1 H,m),7.86(1 H,d, 
J=8.3Hz),7.97(1H,d,J=8.1Hz),8.00-8.02(1H,m),8.38-8.44(1H,m),8.53(1H,ddd,J^ 

45 Example 7-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((quinolin-2-yimethyl)amino)valericacid 
1-naphthalenemethylamide [Compound No. 7] 

[0106] The compound obtained in Example 7-1 (10.6 mg) was dissolved in methanol (0.2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (0.2 ml) was added. The mixture was stirred for 1.5 hours at room temperature. The reaction 
50 solution was concentrated and the residue obtained was azeotropically distilled with methanol to remove excessive 
hydrochloric acid, thereby obtaining a hydrochloride of the title compound (10.7 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=637[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.79-1.97(4H,m),3.07-3.15(2H,m), 4.31(4H,brs),4.49-4.56(2H,m),4.57^.65(1 H,m), 
4.77(1 H,d,J= 5.6Hz),7.42-7.58(5H,m),7.64-7.75(5H,m),7.82-7.89(2H,m), 7.93-7.98(2H,m),8.01(2H,d,J=8.1Hz), 
55 8.03-8.10(3H,m),8.48(1H, d,J=8.5Hz),8.68(1H,d,J=4.9Hz),8.74-8.76(2H,m),9.54(2H,brs), 10.05 (2H,brs). 
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Example 8: Preparation of (2S)-2-((4-(N-2-picolylaminomethyl)phenylacetyl)amino)-5-(5,6 ,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid 1-naphthalenemethylamide [Compound No. 8] 

Example 8-1: Synthesis of methyl 4-bromomethylphenyl acetate (Compound IV-1) 

5 

[0107] Commercially available 4-bromomethylphenyl acetic acid (505.0 mg) was dissolved in methanol (5 ml) and 
tetrahydrofuran (5 ml). 2 mol/l trimethylsilyl diazomethane-hexane solution (1.31 ml) was added dropwise to this solu- 
tion. After the addition, the mixture was stirred for one hour, acetic acid was added dropwise until the pale yellow color 
of the solution disappeared. The solvent was removed by distillation. The residue was dissolved in chloroform, washed 
*o with 1 mol/l hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over an- 
hydrous sodium sulfate. After evaporating the solvent, the residue was purified by silica gel column chromatography 
(25 g, hexane/ethyl acetate = 5/1 ) to obtain the title compound (447.7 mg) as a colorless solid. 
MS(FAB,Pos.) :m/z=243,245[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=3.63(2H,s),3.70(3H,s),4.49(2H,s), 7.25-7.28(2H,m),7.34-7.38(2H,m). 

15 

Example 8-2: Synthesis of methyl 4-(N-2-picolylaminomethyl)phenylacetate (Compound V-1 ) 

[0108] A commercially available 2-picolylamine (92.9 mg) was dissolved in DMF (2 ml) and potassium carbonate 
(56.5 mg) was added. After the addition of the compound obtained in Example 8-1 (1 00.8 mg), the solution was stirred 
20 for 1 hour at room temperature. After the reaction, the reaction solution was concentrated and the residue was dissolved 
in chloroform. The solution was washed with distilled water and dried over anhydrous sodium sulfate. After the solvent 
was removed by distillation under reduced pressure, the residue was purified by silica gel column chromatography 
(5.5 g, chloroform/methanol = 15/1) to obtain the title compound (73.2 mg) as colorless oil. 
MS(FAB,Pos.):m/z=271[M+1] + 

25 iH-NMR(500MHz,CDCI 3 ):8=1.85(2H,brs),3.62(2H,s),3.69(3H,s), 3.83(2H,s),3.92(2H,s),7.1 5-7.1 8(1 H,m),7.23-7.27 
(3H,m),7.30-7.36(3H,m),7.64(1 H,td,J=7.6,1 .7Hz),8.56(1 H,ddd,J=5. 1 ,1 .7,1 . 0Hz). 

Example 8-3: Synthesis of methyl 4-(N-Boc-N-2-picolylaminomethyl)phenylacetate (Compound VI-2) 

30 [0109] The compound obtained in Example 8-2 (66.5 mg) was dissolved in DMF (1.3 ml). After the addition of tri- 
ethylamine(14.5 uJ) and di-t-butyldicarbonate (84.8 uJ), the mixture was stirred for 1 hour at room temperature. After 
the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(2.5 g, chloroform) to obtain the title compound (86.2 mg) as a colorless liquid. 
MS(FAB,Pos.):m/z=371 [M+1] + 

35 1H-NMR(500MHz,CDCI 3 ):5=1.42 and 1.49(9H,2s),3.61(2H,s),3.70 (3H,s), 4.38,4.47,4.48and4.57(4H,4s),7.16-7.39 
(6H,m),7.65 (1H,td,J=7.6,1.7Hz), 8.53(1 H,d,J=4.4Hz). 

Example 8-4: Synthesis of 4-(N-Boc-N-2-picolylaminomethyl)phenylacetic acid (Compound VII-2) 

40 [01 1 0] The compound obtained in Example 8-3 (83.2 mg) was dissolved in THF (0.8 ml) and methanol (0.8 ml). After 
the addition of 1 N aqueous solution of sodium hydroxide (0.8 ml), the mixture was stirred for 35 minutes at room 
temperature. After the reaction, the solvent was removed by distillation and the residue was dissolved in distilled water. 
Aqueous solution of hydrochloric acid (1 mol/l) was added to the solution to adjust the pH to 3-4. The settled-down oily 
product was extracted with chloroform, washed with saturated brine, and dried over anhydrous sodium sulfate. The 

45 solvent was removed by distillation and the residue was dried under vacuum to obtain the title compound (78.7 mg) 
as colorless oil. 
MS(FAB,Pos.):m/z=357[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.42 and 1 .49(9H,2s),3.63(2H,s),4.45, 4.53 and 4.55 (4H,4s),7.14-7.28(6H,m),7.71(1H, 
td,J=7.6,1.7Hz), 8.58(1 H,d f J=4.4Hz). 

50 

Example 8-5: Synthesis of N^Fmoc-N 5 -Cbz-L-ornithine 1-naphthalenemethylamide (Compound IX-1) 

[01 1 1] A commercially available N^Fmoc-N 5 -Cbz-L-ornithine (501 .8 mg) was dissolved in DMF (10 ml). HOBt (177.8 
mg), WSCI hydrochloride (311 .4 mg), and 1-naphthalenemethylamine (0.165 ml) were added to the solution. The mix- 
55 ture was stirred for 12 hours at room temperature. After the reaction, the solvent was removed by distillation. The 
residue was dissolved in chloroform and extracted with 1 mol/l aqueous solution of hydrochloric acid. The organic layer 
was washed with 1 mol/l aqueous solution of sodium hydroxide. The solvent was removed by distillation to obtain the 
title compound (620 mg) as a white solid. 
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MS(FAB,Pos.) :m/z=628[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :6=1 .35-1 .57(2H,m),1 .39(9H.s),1 .68-1 .95 (2H,m),2.96-3.07(2H,m),4. 1 7(2H,d,J=6.1 Hz), 
4.48(1 H,td,J=8.3, 5.1Hz),4.75(2H,d,J==5.6Hz), 4.98(2H,s),7.23-7.39(8H,m),7.40-7.51(3H t m) t 7.51-7.59(2H f m), 
7.80-7.92 (3H,m),7.92-7.98(1H f m), 8.01 -8.06(1 H,m),8.43(1H,d,J= 7.8Hz),8.51(1H,t,J=5.6Hz). 

5 

Example 8-6: Synthesis of N 5 -Cbz-L-ornithine 1-naphthalenemethylamide (Compound X-1) 

[0112] The compound obtained in Example 8-5 (122.8 mg) was dissolved in DMF (2.6 ml). After the addition of 
diethylamine (0.26 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was 
10 removed by distillation under reduced pressure and the residue was dried under vacuum to obtain the title compound 
(133.5 mg). 

MS(FAB,Pos.):m/z=406[M+1] + 

Example 8-7: Synthesis of N c M-(N-Boc-N-2-picoly1aminomethyl)phenylacetyl-N 6 -Cbz-L-ornithine 
15 1-naphthalenemethyiamide (Compound XI-2) 

[0113] The compound obtained in Example 8-6 (133.5 mg) was dissolved in DMF (1,36 ml). After the addition of 
WSCI hydrochloride (54.6 mg), HOBt (28.2 mg), and the compound obtained in Example 8-4 (68.0 mg), the mixture 
was stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
20 was dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution 
of sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (3.5 g, 
chloroform/methanol = 25/1) to obtain the title compound (112.3 mg) as a white solid. 
MS(FAB,Pos.):m/z=744[M+1] + 

25 iH-NMR(500MHz,DMSO-d 6 ):5=1.2-1.5(2H,m),1.30 and 1.40(9H,2s), 1.50-1:57 (1H,m),1. 63-1. 70(1 H,m),2.94-2.98 
(2H,m),3.47(2H,s), 4.28-4.32(1 H,m),4.35,4.38,4-42 and 4.46(4H,4s),4.71 (1 H,dd, J=1 5.2,5.9Hz),4.76(1 H,dd, 
J=15.2,5.9Hz),4.99(2H f s),7.1 3-7.21 (5H,m),7.25-7.39(7H,m),7.40-7.44(2H,m),7.50-7.55(2H,m),7.77 (1H,td, 
J=7.8,2.0Hz),7.82-7.86(1H f m),7.91-7.96(1H,m), 8.01-8.04 (1 H,m),8.30-8.33(1H,m),8.49-8.55(2H f m). 

30 Example 8-8: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolylaminomethyl)phenyiacetyl)amino- 

5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthalenemethylamide (Compound XIII-8) 

[0114] The compound obtained in Example 8-7 (34.9 mg) was dissolved in dioxane/water (8/2) solution (1.75 ml). 
After the addition of 10% Pd-C (37.9 mg), the mixture was stirred for 2.5 hours under hydrogen atmosphere at room 

35 temperature. After the reaction, the catalyst was removed by filtration through celite and the solvent was removed by 
distillation under reduced pressure. The residue was dissolved in methanol (0.6 ml). Then, 5,6,7,8-tetrahydroquinolin- 
8-one. (13.6 mg), prepared by the method described in Journal of Medicinal Chemistry, vol.20, No. 10, pp 1351-1354 
(1977), and sodium cyanoborohydride (6.6 mg) were added. Acetic acid was added to adjust the pH of the mixture to 
4-5. After the reaction for two days while stirring at room temperature, the solvent was removed by distillation. The 

40 residue was purified by silica gel column chromatography (3 g, chloroform/methanol = 10/1) to obtain the title compound 
(21 .4 mg) as white foam. 
MS(FAB,Pos.):m/z=741[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .30 and 1 .40(9H,2s),1 .48-1 .80(6H,m), 1 .90-2.00(1 H,m),2.05-2. 1 5(1 H,m),2.70-3.00 
(4H,m),3.48(2H,s), 4.0-4.2(1H,br),4.30-4.52(5H,m),4.69-4.80(2H,m),7.14-7.24(5H, m),7.27-7.30(2H,m),7.41-7.45 
45 (2H,m),7.51-7.55(2H,m),7.58-7.63(2H,m),7.77(1 H,td, J=7.6,1 .7Hz),7.83-7.86(1 H,m),7.92-7.96(1 H,m),8.02-8.05(1 H, 
m),8.38(1 H,d,J=6.1 Hz),8.44(1 H.brs), 8.51 (1 H,d,J=4.9Hz),8.57(1 H,t,J=5.6Hz). 

Example 8-9: Synthesis of (2S)-2-((4-(N-2-picolylaminomethyl)phenyiacetyl)amino)-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid 1-naphthalenemethylamide [Compound No. 8] 

50 

[0115] The compound obtained in Example 8-8 (18.0 mg) was dissolved in methanol (0.2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution was added. The mixture was stirred for 1.5 hours at room temperature. After the reaction, the 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (1 .0 g, chloroform/ 
methanol/water = 7/3/0.5). The obtained product was added with an aqueous solution of hydrochloric acid, concentrated 
55 and then azeotropically distilled with water. The resulting solid was washed with ether to obtain a hydrochloride of the 
title compound (14.4 mg) as a white solid. 
MS(FAB,Pos.) :m/z=641[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .55-1 .82(5H,m),1 .82-1 .93(1 H,m), 1 .97-2.02 (1 H,m),2.24-2.32(1 H,m),2.78-2.83(2H, 
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m),2.85-2.97(1H,m),3.01-3.13(1H t m),3.55(H,d,J=14.7H2) f 3.58(1H,d, J=14.7Hz), 4.20(2H,s), 4.29(2H,s),4.29-4.40 
(2H,m),4.68-4.78(2H,m),7.32(2H,d, J=8.1Hz),7.37-7.40(4H,m),7.52-7.57 (3H,m) t 7.68(1H,d,J=7.8H2),7.84(1H,d, 
J=7.6Hz),7.90(1H,td, J=7.6,1.7Hz), 7.92(1 H,d,J=8.1Hz),8.03-8.07 (1H,m),8.47-8.53 (2H,m),8.64-8.69(2H,m) ,9.12 
(2H,brs),9.72(2H,brs). 

5 

Example 9: Preparation of (2S)-2-(4-(2-(N-2-picolylamino) ethyl)benzoyl)amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid 1-naphthalenemethylamide [Compound No. 9] 

Example 9-1: Synthesis of methyl 4-bromoethylbenzoate (Compound IV-2) 

10 

[0116] Commercially available 4-bromoethylbenzoic acid (997.9 mg) was dissolved in methanol (30 ml). After the 
addition of WSCI hydrochloride (1.2527 g) and HOBt (598.5 mg), the solution was stirred for 24 hours at 60°C. After 
the reaction, the solvent was removed by distillation. The residue was dissolved in chloroform, washed with 1 mol/l 
hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium 
15 sulfate. The solvent was removed by distillation and the residue was purified by silica gel column chromatography to 
obtain the title compound (829.5 mg) as a colorless solid. 
MS(FAB,Pos.):m/z=243,245[M+1] + 

iH-NMR(60MHz,CDCI 3 ):5=3.0-3.5(2H,m),3.5-3.9(2H,m),3.91(3H, s),7.1-7.4(2H,m),7.8-8.1(2H,m). 

20 Example 9-2: Synthesis of methyl 4-(2-(2-picolylamino)ethyl)benzoate (Compound V-2) 

[0117] Commercially available 2-picolylamine (0.625 ml) was dissolved in toluene (15 ml) and diisopropylethylamine 
(0.715 ml) was added. After the addition of the compound obtained in Example 9-1 (499.7 mg), the mixture was stirred 
for two days at 80°C. After the reaction, toluene was added. The solution was, washed with distilled water and saturated 
25 brine, and dried over anhydrous sodium sulfate. The solvent was removed by istillation under reduced pressure, and 
the residue was purified by silica gel column chromatography (25 g, chloroform/methanol = 25/1) to obtain the title 
compound (400.1 mg) as light brown oil. 
MS(FAB,Pos.) :m/z=271[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=2.88-2.97(4H,m),3.91(3H,s),3.93(2H, s),7.16(1 H,ddd, J=7.6,4.9,1.2Hz),7.24-7.30(3H, 
30 m),7.63(1H, td,J=7.6,1.7Hz),8.54(1H,ddd,J=4.9,1.7,1.0Hz). 

Example 9-3: Synthesis of methyl 4-(2-(N-Boc-N-2-picolylamino)ethyl)benzoate (Compound VI-3) 

[0118] The compound obtained in Example 9-2 (59.5 mg) was dissolved in DMF (1.2 ml). After, the addition of tri- 
35 ethylamine (30.9 p.l) and di-t-butyldicarbonate (50.5 the mixture was stirred for 100 minutes at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(3 g, chloroform/ethyl acetate = 1/1) to obtain the title compound (60.6 mg) as colorless oil. 
MS(FAB,Pos.):m/z=371[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.40 and 1.46(9H,2s),2.85 and 2.93(2H,2t, J=7.4Hz),3.48 and 3.56(2H,2t,J=7.4Hz),3.90 
40 (3H,s),4.43and4.54(2H,2s),7.16-7.24(2H,m),7.26(2H,brs),7.64(1H,td,J=7.8,1.7Hz), 7.94(2H,d,8.5Hz), 8.53(1 H,ddd, 
J=4.9,1. 7,1.0Hz). 

Example 9-4: Synthesis of 4-(2-(N-Boc-2-picolylamino)ethyl)benzoic acid (Compound VII-3) 

45 [0119] The compound obtained in'Example 9-3 (446.1 mg) was dissolved in THF (4.5 ml) and methanol (4.5 ml). 
After the addition of 1 mol/l aqueous solution of sodium hydroxide (4.5 ml), the mixture was stirred for 5 hours at room 
temperature. After the reaction, the solvent was removed by distillation and the residue was dissolved in distilled water. 
Aqueous solution of hydrochloric acid (1 moi/l) was added to the solution to adjust the pH to 3-4. The settled-down oily 
product was extracted with chloroform. The organic layer was washed with saturated brine, and dried over anhydrous 

50 sodium sulfate. The solvent was removed by distillation and the residue was dried under vacuum to obtain the title 
compound (432.2 mg) as a white solid. 
MS(FAB,Pos.):m/z=357[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.26 and 1.32(9H,2s),2.82-2.90(2H,m), 3.43-3.53(2H,m),4.39 and 4.44(2H,2s),7.20(1 H, 
d,J=7.9Hz),7.24-7.35(3H,m),7.76(1H,td,J=7.6,1.8Hz),7.86(2H,d,J=8.1Hz),8.51( 1H,brs),1 2.85(1 H,brs). 
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Example 9-5: Synthesis of N^-(2-(N-Boc-N-2-picx)lylamino)ethyl)ben2oyi-N 6 -Cbz-L-ornrthine 
1-naphthalenemethylamide (Compound XI-3) 

[0120] The compound obtained in Example 8-6 (200 mg) was dissolved in DMF (4 ml). After the addition of WSCI 
5 hydrochloride (92.4 mg), HOBt (48.3 mg), and the compound obtained in Example 9-4 (114.9 mg), the mixture was 
stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution of 
sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (15 g, chloroform/methanol 
10 = 30/1) to obtain the title compound (187.6 mg) as a white solid. 
MS(FAB, Pos.) :m/z=744[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=1. 2,6 and 1.36(9H,2s),1. 39-1 .60(2H,m), 1.68-1.85(2H,m),2.80-2.90(2H,m),2.92-3.06 
(2H,m),3.38-3.53 (2H,m),4,38 and 4.42(2H,2s),4.47-4.52(1 H,m),4.75(2H,d,J= 5.9Hz),4.98(2H,s),7.19(1 H, d,J=8.1 Hz), 
7.23-7.38(9H,m),7.43-7.49(1 H,m),7.50-7.56(1 H,m),7.77(1 H,t, J=7.8Hz),7.84(2H,d, J=8. 1 Hz),7.92-7.95(1 H,m),8.03- 
15 8.06(1H,m),8.41 (1H,br),8.51 (2H,brs). 

Example 9-6: Synthesis of N<M-(2-(N-Boc-N-2-picolylamino) ethyl )benzoyl-N 5 -L-ornith in e 1-naphthalenemethylamide 
(Compound XII-2) 

20 [0121] The compound obtained in Example 9-5 (76.0 mg) was dissolved in a dioxane/water (8/2) solution (5 ml). 
After the addition of 10% Pd-C (78.9 mg), the mixture was stirred for 4.5 hours under, hydrogen atmosphere at room 
temperature. After the reaction, the catalyst was removed by filtration through celite and the solvent was removed by 
distillation under reduced pressure to obtain the title compound (63.7 mg) as colorless oil. 

25 Example 9-7: Synthesis of (2S)-2-(4-(2-(N-2-picolylamino)ethyl)benzoylamino)-5-(5,6,7 1 8-tetrahydroquinolin-8-yi) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 9] 

[0122] The compound obtained in Example 9-6 (28.9 mg) was dissolved in methanol (0.6 ml). Then, 5,6,7,8-tetrahy- 
droquinolin-8-one (14.0 mg) and sodium cyanoborohydride (7.1 mg) were added to the solution. Acetic acid was added 
30 to adjust the pH of the mixture to about 4. After the reaction for two hours while stirring at room temperature, the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (3 g, chloroform/methanol 
= 10/1) to obtain a compound (21.2 mg) as white foam. 

[0123] The compound (8.4 mg) was dissolved in methanol (0.2 ml) and 4 mol/l hydrochloric acid/dioxane solution 
(0.2 ml) was added. The mixture was stirred for 75 minutes at room temperature. After the completion of the reaction, 
35 the solvent was removed by distillation. The residue was purified by silica gel column chromatography (0.5 g, chloro- 
form/methanol/water = 7/3/0.5). The obtained product was added with an aqueous solution of hydrochloric acid and 
concentrated and then azeotropically distilled with water. The resulting solid was washed with ether to obtain a hydro- 
chloride of the title compound (5.6 mg) as a white solid. 
MS(FAB,Pos.):m/z=641[M+1] + 

40 iH-NMR(500MHz,DMSO-d 6 ):5=1 .62-1 .94(6H,m),1 .95-2.01 (1 H,m), 2.25-2.35 (1 H,m),2.78-2.82(2H,m),2.95-3.02(1 H, 
m),3.05-3.18 (3H,m),3.44(2H,t,J=7.0Hz),4.38(2H,t,J=5.4Hz),4.42(1H,m),4.5 1-4.61 (1H,m),4.76(2H,d,J=5.6Hz), 
7.35-7.38(2H,m),7.44-7.47 (2H,m),7.48-7.60(3H,m),7.66(1 H,d,J=7.6Hz),7.80-7.84(1 H,m), 7.85-7.99(4H,m),8.02-8.05 
(1H,m),8.41-8.44(1H,m),8.59(1H,d, J=8.1Hz) t 8.62-8.73(2H,m),9.10(2H,br), 9.53(2H,br). 

45 Example 10: Preparation of (S)-2-(4-(2-(N-2-picolylamino)ethyl)benzoyiamino)-5-(N-2-picolylamino)valeric acid 
1-naphthalenemethylamide [Compound No. 10] 

Example 10-1: Synthesis of (S)-2-(4-(N-Boc-2-picolyiaminoethyl)benzoyl)amino-5-(2-picolylamino)valeric acid 

1- naphthalenemethylamide (Compound XIII-9) 

50 

[0124] The compound obtained in Example 9-6 (25.0 mg) was dissolved in methanol (0.6 ml). After the addition of 

2- pyridinealdehyde (4.6 uJ), the mixture was stirred for 2 days at room temperature. After the completion of the reaction, 
the solvent was removed by distillation. The residue was dried under vacuum, followed by the addition of anhydrous 
methanol (0.6 ml). Then, the mixture was cooled to 0°C and sodium borohydride (9.2 mg) was added. The mixture 

55 was stirred for 1 .5 hours at room temperature. After the completion of the reaction, the solvent was removed by distil- 
lation. The residue was purified by silica gel column chromatography (3 g, chloroform/methanol = 10/1) to obtain the 
title compound (15.4 mg) as white foam. 

iH-NMR(500MHz,DMSO-d 6 ):5=1.26 and 1.36(9H,2s),1.40-1.60(2H,m), 1.71-1.84 (2H,m),2.40-2.60(2H,m),2.89-2.91 
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(2H,m),3.18-3.51 (2H,m),3.73(2H,s),4.39 and 4.42(2H,2s),4.48(1H,dd,J=14.2,8.5H z),4.73(1H,dd,J=15.4,5.4Hz),4 76 
(1H,dd I J=15.4,5.4Hz) t 7.18-7.32(5H,m),7.37(1H,d,J=7.8H2),7.43-7.47(2H, m),7. 50-7. 55(2 H, m),7.70(1H td 
7.5,1.7Hz), 7.76(1H,t,J= 7.5Hz),7.83(2H,d,J= 8.1Hz),7.82-7.85(1H,m),7.92-7.95(1H,m),8.04-8.07(1H f m),8.45 (1H 
ddd, J=4.9,1.7,1.0),8.51(3H,brs). 

Example 10-2: Synthesis of (S)-2-(4-(2-(N-2-picoiylamino)ethyl)behzoylamino)-5-(N-2-picolylamino)valeric acid 
1-naphthalenemethylamide [Compound No. 10] 

[0125] The compound obtained in Example 10-1 (13.9 mg) was dissolved in methanol (0.28 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (0.28 ml) was added to the solution. The mixture was stirred for 75 minutes at room 
temperature. 

[0126] After the completion of the reaction, the solvent was removed by distillation. The residue was purified by silica 
gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5). The obtained product was added with aque- 
ous solution of hydrochloric acid, concentrated and then azeotropically distilled with water. The resulting solid was 
washed with ether to obtain a. hydrochloride of the title compound (13.8 mg) as a white solid 
MS(FAB,Pos.):m/z=601[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.68-1.92(4H,m),2.96-3.03(2H,m), 3.07-3.15(2H,m), 3.20-3.28(2H,m),4.29(2H t 
J=5.6Hz),4.38 (2H,t,J=5.6Hz), 4.52-4.58(1 H,m),4.76(2H,J=5.6Hz),7.37(1 H, d,J=8.3Hz),7.43-7.49(4H,m),7.52-7.57 
(3H,m),7.59(1H,d,J= 8.1 Hz),7.83-7.86(1H,m),7.88-7.96(5H,m),8.05-8.08(1 H,m), 8.59-8.63 (1 H,m),8. 65-8. 70(1 H m) 
9.33(2H,brs),9.59(2H,brs). 

Example 11: Preparation of (S)-2-(5-(N-2-picolyiaminomethyl)furan-2-ylcarbonyl)amino-5-(5 J 6,7,8-tetrahydroquinolin- 
8-yl)aminovaleric acid 1-naphthalenemethylamide [Compound No. 11] 

Example 11-1: Synthesis of ethyl 5-(N-2-picolylaminomethylfuran)-2-carboxylate (Compound V-3) 

[0127] Commercially available ethyl 5-chloromethyl-2-furan carboxylate (100.6 mg) was dissolved in (2.0 ml). Po- 
tassium carbonate (75.1 mg) and 2-picolylamine (0.167 ml) were added to the solution. The mixture was stirred for 3 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in 
chloroform, washed with distilled water, and dried over anhydrous sodium sulfate. The solvent was removed by distil- 
latio, and the resultant residue was purified by silica gel column chromatography (4.5 g, 
chioroform/methanol = 25/1) to obtain the title compound (103.2 mg) as a pale yellow oil. 
MS(FAB,Pos.) :m/z=261[M+1] + 

H-NMR(500MHz,CDCI 3 ) :S=1.37(3H,t,J=7.1Hz),3.91 (2H,s),3.94 (2H, s),4.35(2H,q,J=7.1Hz),6.36(d,J=3.4Hz),7,17 
(1 H,ddt,J= 7.5,4.9,1 .0Hz),7.31 (1 H,dt,J=7.5,1 .0Hz),7.65(1 H,td,J=7.5, 1 .7 Hz),8.47(1 H,ddd, J=4.9,1 .7,1 .0Hz). 

Example 11-2: Synthesis of ethyl 5-(N-Boc-N-2-picolylaminomethylfuran)-2-carboxyiate (Compound VI-4) 

[0128] The compound obtained in Example 11-1 (96.1 mg) was dissolved in DMF (2.0 ml). After the addition of 
triethylamine (62.3 |xf) and di-t-butyldicarbonate (84.8 uJ), the mixture was stirred for 4 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(chloroform/ethyl acetate = 1/1 ) to obtain the title compound (131.0 mg) as pale yellow oil. 
MS(FAB,Pos.) :m/z=361[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=1.36(3H,t,J=7.1Hz).,1.41 and 1.51(9H, 2s),4.34(2H,q,J=7.1Hz),4.49,4.58,4 61and4 64 
(4H,4s),6.21 and 6.35(1H, 2brs),7.07 (1H,brs),7.17(1H,dd,J=7.5,4.9Hz),7.23-7.27(1H,m), 7.64(1 H,td,J=7.5 1 7Hz) 
8.53(1 H,dd,J=4.9,1.7Hz). ' 

Example 11-3: Synthesis of 5-(N-Boc-N-2-picolylaminomethylfuran)-2-carboxylic acid (Compound VIM) 

[0129] The compound obtained in Example 11-2 (122.8 mg) was dissolved in methanol (1.2 ml) and THF (1.2 ml). 
After the addition of 1 mol/l aqueous solution of sodium hydroxide (1 .2 ml), the mixture was stirred for 5 hours at room 
temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in distilled water 
(1 .2 ml) and aqueous solution of hydrochloric acid (1 mol/l) was added to adjust the pH to 4. The mixture was extracted 
with chloroform. The organic layer was dried over anhydrous sodium sulfate. The solvent was removed by distillation 
to obtain the target compound (11 3.3 mg) as pale yellow oil. 
MS(FAB,Pos.):m/z=333[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1.27 and 1 .42(9H,2s),4 .44,4.47,4.50 and 4.57(4H,4s),6.37 and 6.45(1 H 2brs) 7 09(1 H 
brs),7.18(1H,m) J 7.27(1H,d,J=7.1 Hz), 7.75(1H,t,J=7.1Hz),8.50(1H,d,J=4.4Hz). 
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Example 11-4: Synthesis of N^(5-(N-Boc-N-2-pico!ylaminometh^ 
1-naphthalenemethylamide (Compound XI-4) 

[0130] The compound obtained in Example 8-6 (152.6 mg) was dissolved in DMF (3 ml). After the addition of WSCI 
5 hydrochloride (73.3 mg), HOBt (30.8 mg), and the compound obtained in Example 11-3 (85.5 mg), the mixture was 
stirred for 19 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mdl/l aqueous solution of 
sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (7 g, chloroform/methanol 
10 - 25/1) to obtain the title compound (137.3 mg) as white foam. 
MS(FAB,Pos.) :m/z=720[M+1] + 

Example 11-5: Synthesis of (2S)-2-(5-(N-Boc-N-2-picolylaminomethyl)furan-2-ylcarbony1)amino- 
5-(5,6,7,8-tetrahydroquinolin-8-y1)aminovaleric acid 1-naphthalenemethylamide (Compound XIII-10) 

15 

[0131] The compound obtained in Example 11-4 (135,9 mg) was dissolved in a dioxane/water (8/2) solution (6.5 ml). 
[0132] After the addition of 1 0% Pd-C (1 38.5 mg), the mixture was stirred for 4.5 hours under hydrogen atmosphere 
at room temperature. After the reaction, the catalyst was removed by filtration through celite and the solvent was 
removed by distillation under reduced pressure to obtain a crude product (107.6 mg). 75.1 mg of this crude product 

20 was dissolved in methanol (2.25 ml). Then, 5,6,7,8-tetrahydroquinolin-8-one (27.2 mg) and sodium cyanoborohydride 
(10.4 mg, 0.165 mml) were added. 40 drops of acetic acid was added to adjust the pH of the mixture to about 4. After 
the reaction for 14 hours while stirring at room temperature, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (5 g, chloroform/methanol = 10/1) to obtain the title compound (38.7 mg) 
as white foam. 

25 MS(FAB,Pos.):m/z=7,17[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.28 and 1.42(9H,2s),1.49-1.92(6H,m), 2.00-2.20(1 H,m),2.65-2.95(5H,m),4.40-4.60 
(6H,m),4.76(2H,d, J=5.6Hz),6.38,6.42 and 6.44(1H,brs),7.12 and 7.14(1H,brs),7.18-7.22(3H,m),7.40-7.48(2H,m), 
7.49-7.62(3H,m),7.77(1 H,td,J=7.8, 1 .0Hz),7.80-7.85(1 H,m),7.87-7.91 (1 H,m),8.02-8.08(1 H,m), 8.30-8.49(1 H,m),8.50 
(1 H,d, J=4.9Hz),8.60-8.75(1 H.br). 

30 

Example 11-6: Synthesis of (2S)-2-(5-(N-2-picolylaminomethyl)furan-2-ylcarbonyl)amino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthalenemethylamide [Compound No. 11] 

[0133] The compound obtained in Example 11-5 (30.6 mg) was dissolved in methanol (0.7 ml), and 4 mol/l hydro- 
35 chloric acid/dioxane solution (0.7 ml) was added. The mixture was stirred for 3 hours at room temperature. After the 
reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography (1 g, 
chloroform/methanol/water = 7/3/0.5). The obtained product was added with an aqueous solution of hydrochloric acid, 
concentrated and then azeotropically distilled with water. The resulting solid was washed with ether to obtain a hydro- 
chloride of the title compound (22.7 mg) as a white solid. 
40 MS(FAB,Pos.):m/z=617[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.68-2.02(7H,m),2.23-2.35(1H,m), 2.77-3.05(2H,m),2.88-3.01(1H,m),3.02-3.18(1H, 
m),4.36(2H,s), 4.39(2H,s),4.37-4.43(1H,m),4.51-4.59(1H,m),4.76(1H,d,J= 5.6Hz),6.79(1 H,d,J=3.4Hz),7.29(1H,d, 
J=3.4Hz),7.38(1H,dd,J=7 .5,4.9Hz),7.43-7.49(3H,m),7.51-7.57(2H,m),7.59(1H,brs), 7.67(1 H,d,J=7.6Hz),7.83-7.87 
(1H,m),7.88-7.92(1H,m),7.93-7.96(1K^ 8.51 (1H, brs),9.19(2H, 

45 brs),10.09(2H,brs). 

Example 12: Preparation of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)amino- 
5-((5 f 6,7,8-tetrahydroquinolin-8-yl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 12] 

so Example 12-1: Synthesis of methyl 6-(N-2-picolyiaminomethy!)nicotinate (Compound V-4) 

[0134] Commercially available methyl 6-methylnicotinate (2.5116 g) was dissolved in chloroform (50 ml), and N- 
bromosuccinimide (3.5682 g) and azoisobutylonitrile (290.4 mg) were added to the solution. The mixture was stirred 
for 22 hours at 70°C. After the reaction, the solvent was removed by distillation. The residue was purified by silica gel 
55 column chromatography (1 00 g, hexane/ethyl acetate = 4/1 ) to obtain a crude product (1 .0883 g) as a pale yellow solid. 
280.7mg of the solid (280.7 mg) was dissolved in DMF (5.6 ml), and potassium carbonate (1 68.5 mg) and 2-picolylamine 
(0.370 ml) were added. The mixture was stirred for 12 hours at room temperature. After the reaction, the solvent was 
removed by distillation. The residue was dissolved in chloroform, washed with distilled water, and dried over anhydrous 
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sodium sulfate. The solvent was removed by distillation, and then the residue was purified by silica gel column chro- 
matography (25 g, chloroform/methanol = 25/1) to obtain the title compound (298.3 mg) as a pale yellow oil. 
MS(FAB,Pos.):m/z=258[M+1] + 

iH-NMR(500MHz t CDCI 3 ):5=3.97(3H,s),3.99(2H,s) > 4.03(2H f s) t 7- 18 (1H,dd,J=7.5,4.9Hz) t 7.34(1H,d,J=7.5Hz),7.47 
(1 H,d,J= 7.5Hz),7.65(1 H,t,J=7.5Hz),8.28(1 H,d,J=7.5Hz),8.56(1 H,d,J=4. 9Hz),9.17(1 H,s). 

Example 12-2: Synthesis of methyl 6-(N-Boc-N-2-picolylaminomethyl)nicotinate (Compound VI-5) 

[0135] The compound obtained in Example 12-1 (292.7 mg) was dissolved in DMF (6 ml). After the addition of tri- 
ethylamine (0.192 ml) and di-t-butyldicarbonate (0.288 ml), the mixture was stirred for 1.5 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(chloroform/ethyl acetate = 1/1) to obtain the title compound (352.2 mg) as pale yellow oil. 
MS(FAB,Pos.) :m/z=358[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.39 and 1.44(9H,s),3.95(3H,s),4.61, 4.64,4.71 and 4.74(4H,4s),7.17(1H,ddd,J= 
4.9 f 1.7.1.0Hz) J 7.20-7.26(1H,m),7.31-7.41(1H,m)J.67(1H,t,J=7.6Hz),8.25(1H,d, J=8.1Hz),8.51(1H,m), 9.11(1H.s). 

Example 12-3: Synthesis of 6-(N-Boc-N-2-picolylaminomethyl)nicotinic acid (Compound VII-5) 

[0136] The compound obtained in Example 12-2 (351.3 mg) was dissolved in methanol (3.5 ml) and THF (3.5 ml). 
After the addition of 1 mol/l aqueous solution of sodium hydroxide (3.5 ml), the mixture was stirred for 2 hours at room 
temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in distilled water 
(1 .2 ml) and aqueous solution of hydrochloric acid (1 mol/l) was added to adjust the pH to 4. The mixture was extracted 
with chloroform. The organic layer was dried over anhydrous sodium sulfate. The solvent was removed by distillation 
to obtain the target compound (277.9 mg) as a white solid. 
MS(FAB,Pos.) :m/z=344[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.46 and 1.55(9H,s),4.54, 4.63,4.77 and 4.84(4H,4s),7.20-7.30(1H,m),7.30-7.40(1H,m), 
7.42-7.63(1 H,m), 7.87(1 H,td,J=7.6,1 .7Hz),8.16-1 9(1 H,m),8.51 (1 H,dd,J=4.1 , 1 .7Hz),8.86(1 H.s). 

Example 12-4: Synthesis of N a -(2-(N-Boc-N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-N 5 -Cbz-L-ornithine 
1-naphthalenemethylamide (Compound XI-5) 

[0137] The compound obtained in Example 8-6 (165.3 mg) was dissolved in DMF (3 ml). After the addition of WSCI 
hydrochloride (78.5 mg), HOBt (40.1 mg), and the compound obtained in Example 12-3 (90.4 mg), the mixture was 
stirred for 23 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution of 
sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/methanol 
= 20/1) to obtain the title compound (167.6 mg) as white foam. 
MS(FAB,Pos.) :m/z=731 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.41 and 1.43 (9H,2s) ,1.45-1.58 (1H,m), 1 .60-1.73(1 H,m) ,1.77-1.81(1H,m), 
1 .82-1 .94(1 H,m) ,3.03-3.1 7 (1 H,m),3.49-3.62(1 H,m),4.40-4.49(1 H,m),4.55-4.80(7H,m), 4.85-5.02(3H,m),7.1 0-7.20 
(4H,m),7.21-7.40(7H,m),7.41-7.55 (3H,m),7.66(1 H,t,J=7.6Hz),7.75(1H,d,J=8.1Hz),7.83(1 H,d,J=8. 1Hz),7.98(1H d 
J=8.5Hz),8.05(1H,dd,J=8.1,2.0Hz),8.52(1H,brs ),8.95(1 H.brs). 

Example 12-5: Synthesis of (2S)-2-(2-(N-Boc-N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)amino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-n-aphthalenemethylamide (Compound XIII-11) 

[0138] The compound obtained in Example 12-4 (149.9 mg) was dissolved in a dioxane/water (8/2) solution (7.5 ml). 
After the addition of 1 0% Pd-C (1 54.6 mg), the mixture was stirred for 4.5 hours under hydrogen atmosphere at room 
temperature. After the reaction, the catalyst was removed by filtration through celite and the solvent was removed by 
distillation under reduced pressure to obtain a crude product (100.2 mg). 75.4 mg of the crude product was dissolved 
in methanol (1.5ml). Then, 5,6,7,8-tetrahydroquinolin-8-one (53.6mg) and sodium cyanpborohydride (43.2 mg) were 
added. 25 drops of acetic acid was added to adjust the pH of the mixture to about 5. The mixture was stirred for 22 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (5 g, chloroform/methanol = 10/1) to obtain the title compound (30.6 mg) as white 
foam. MS(FAB,Pos.):m/z=728[M+1] + 
iH-NMR(500MHz,DMSO-d 6 ) :8=1.31^ 

4.50-4.62(2H,m), 4.52,4.56,4.60and4.65(4H,4s),4.77(2H,d,J=5.9Hz),7.20-7.41 (4H,m),7.47 (2H,d,J=4.1 Hz), 
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7.52-7.55(2H,m),7.64(1 H,d, J= 6.4Hz),7.79(1 H.td, J=7.8,1 .7 Hz), 7. 84-7. 86(1 H,m),7.93-7.96(1 H, m),8.G3-8.08(1 H,m), 
8.22(1 H,d,J=8.1 Hz),8.42-8.48(1 H,m),8.51 (1 H,dd,J=5.6,1 .5Hz),8.61 (1 H,brs),8.75-8.88(1 H,m),9.00(1 H f s). 

Example 12-6: Synthesis of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-ylcart5onyl)amino- 
5 5-((5,6,7,8-tetrahydroquinolin-8-yi)amino)valeric acid 1-naphthalenemethyiamide [Compound No. 12] 

[0139] The compound obtained in Example 12-5 (26.8mg) was 'dissolved in methanol (0.5 ml), and 4 mol/l hydro- 
chloric acid/dioxane solution (0.5 ml) was added. The mixture was stirred for 4.5 hours at room temperature. After the 
reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography (1 g, 
10 chloroform/methanol/water = 7/3/0.5). The obtained product was added with an aqueous solution of hydrochloric acid 
and concebtrated, and then azeotropically distilled with water. The resulting solid was washed with ether to obtain a 
hydrochloride of the title compound (25.8 mg) as a white solid. 
MS(FAB,Pos.) :m/z=628[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :6=1 .63-2.05(7H,m),2.25-2.38(1 H,m), 2.77-2.82 (2H,m),2.88-3.01 (1 H,m),3.01-3.17(1 H, 
15 m),4.40-4.43 (1 H,m),4.44(2H,s), 4.49(2H,s),4.50^.61(1H,m),4.77(2H,d, J=5.9Hz),7.37(1H,dd,J=7.5,4.9Hz), 
7.44-7.52(3H,m),7.52-7.59 (2H,m),7.60(1H,d,J=7.8Hz),7.66-7.69(1H,m),7.67(1H,d, J=5.9Hz),7.83-7.87(1H,m), 
7.88-7.97(2H,m),8.06-8.09(1 H,m), 8.39(1 H,dt,8.1 ,2.0Hz),8.46(1 H,td,J=4.6,1 .5Hz),8.67(1 H,ddd, J =4.9,1 .7,1 .0Hz), 
8.79(1 H,t,J=5.9Hz),9.24(1H,d,J=8.1H),9.14(1 H,d,J=2.0Hz). 

20 Example 13: preparation of (2S)-2-(5-(N-2-picolyiaminomethy1) pyrazine-2-carbonylamino) -5- 

(5,6,7, 8-tetrahydroquinolin-8-ylamino)valeric acid 1- naphthalenemethylamide [Compound No. 13) 

Example 13-1: Synthesis of 2-methoxycarbonyl-5-methyipyrazine (Compound 111-1) 

25 [0140] Commercially available 5-methyipyrazine 2-carboxylic acid (2.05 g) was dissolved in methanol (0.6 ml) and 
chlorine gas was blown into the solution for 5 minutes. After four hours, the reaction solution was concentrated and 1 
mol/l aqueous solution of sodium hydroxide was added, followed by extraction with chloroform. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The resulting solid was recrys- 
tallized from hexane/ethyl acetate. The deposited crystals were collected by filtration and dried under reduced pressure 

30 to obtain the title compound (1.44 g) as light brown scale-like crystals. 
MS(EI,Pos.):m/z=152[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=2.68(3H,s),4.04(3H,s),8.59(1 H,d, J=1 .0Hz),9.20(1 H,1 .0Hz). 
Example 13-2: Synthesis of 5-bromomethyl-2-methoxycait>onylpyrazine (Compound IV-3) 

35 

[0141] The compound obtained in Example 13-1 (500 mg) was dissolved in carbontetrachloride (10 ml) and N-bro- 
mosuccinimido (585 mg) and azobisisobutylonitrile (54 mg) were added. After stirring for 20 hours over an oil bath at 
70°C, the reaction mixture was filtered and the filtrate was concentrated. The residue was purified by silica gel column 
chromatography (14 g, chloroform/ethyl acetate = 2/1) to obtain the title compound (328.7 mg) as pale yellow syrup. 
40 MS(EI,Pos.):m/z=229,231[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=4.06(3H,s),4.62(2H,s),8.83(1 H,d, J=1 .5Hz),9.26(1 H,d,J=1.5Hz). 

Example 13-3: Synthesis of 5-(N-Boc-N-2-picolylaminomethyl)pyrazine-2-carboxylic acid (Compound VII-6) 

45 [0142] The compound obtained in Example 13-2 (320 mg) was dissolved in DMF (6.4 ml) and potassium carbonate 
(383 mg) and 2-picolylamine (286 uJ) were added. After the reaction for 17 hours, the reaction solution was concen- 
trated, and added with water, followed by extraction with chloroform. The organic layer was washed with saturated 
brine, dried over anhydrous sodium sulfate, and concentrated to obtain a crude product of the title compound (444.1 
mg) as brown syrup. The crude product was dissolved in dioxane (4 ml), and di-t-butyldicarbonate (0.35 ml) and 1 mol/ 

so | aqueous solution.of sodium hydroxide (4 ml) were added. After the reaction for 2 hours, the reaction solution was 
concentrated. After the addition of dilute hydrochloric acid, the residue was extracted with chloroform. The organic 
layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated to obtain the title com- 
pound (158.8 mg) as a light brown solid. MS(FAB,Pos.):m/z=345[M+1] + 

55 Example 13-4: Synthesis of N a -(5-(N-Boc-N-2-picolylaminomethyl) pyrazine-2-carbonyl)-N 5 -Cbz-L-ornithine 
1 -naphthalenemethylamide (Compound XI-6) 

[0143] The compound obtained in Example 8-6 (160 mg) was dissolved in DMF (3.2 ml) and diethylamine (0.32 ml) 
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was added. After one hour, the reaction solution was concebtrated and the residue obtained was dissolved in DMF (1 
ml). Then, WSCI hydrochloride (73 mg), DMAP (31 mg), and a solution of the compound obtained in Example 13-3 in 
DMF (1 ml) were sequentially added. After 15 hours, the reaction solution was concentrated. After the addition of 
chloroform and 1 mol/l hydrochloric acid, the residue was extracted with chloroform. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate. The residue was crude-purified by silica gel column 
chromatography (4 g, chloroform/ethyl acetate =1/2) to obtain the title compound (95.2 mg) as colorless syrup. 
MS(FAB,Pos.):m/z=732[M+1] + 

Example 13-5: Synthesis of (2S)-2-(5-(N-Boc-N-2-picoly1aminomethyl)pyrazine-2-carbonylamino- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide (Compound XIII-12) 

[0144] The compound obtained in Example 13-4 (95.2 mg) was dissolved in dioxane (4 ml) and water (1 ml), and 
5% Pd-C was added. Hydrogen gas was introduced into the reaction solution. After 16 hours, the reaction solution was 
filtered through a glass filter G4 and the filtrate was concentrated. The residue was dissolved in methanol (2.4 mi), and 
acetic acid (0.24 ml), 5,6,7,8-tetrahydroquinolin-8-one (57 mg), and sodium cyanoborohydride (24 mg) were added. 
After 21 hours, the reaction solution was concentrated. The residue was purified by silica gel column chromatography 
(10 g, chloroform/methanol = 10/1) to obtain the title compound (58.4 mg) as colorless syrup. 

MS(FAB,Pos.):m/z=729[M+1] + 1 H-NMR(500MHz,CDCI 3 ):6=1 .41 ,1 .42,1 .43 and 1 .44(9H,4s),1 .70-2.97(1 OH.m), 
3.03-3.11(0.5H,m),3.28-3.34(0.5H,m),3.90-4.00 (0.5H,m),4.19-4.26(0.5H,m),4.60-5.02(8H,m),7.06-7.54(10H, m)', 
7.67(1 H,t, J=7. 1 Hz),7.72-7.79(1 H,m),7.84(1 H,t, J=9.5Hz), 8.03(1 H,t,J=9.8Hz),8.28(1 H,d, J=3.2Hz),8.38-8.57(2H,m),' 
9.19 (1H,d,J=3.4Hz). 

Example 13-6: Synthesis of (2S)-2-(5-(N-2-picolylaminomethyl)pyrazine-2-carbony!amino)- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 13] 

[0145] The compound obtained in Example 1 3-5 (57.2 mg) was dissolved in methanol (0.6 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (0.6 ml) was added. After 4 hours, the reaction solution was concentrated. The residue was 
purified by silica gel column chromatography (1 g, chloroform/methanol = 5/1 ). After the addition of 1 mol/l hydrochloric 
acid, the residue was concentrated and dried under reduced pressure to obtain a hydrochloride of the title compound 
(29.3 mg) as a light brown solid. 
MS(FAB,Pos.):m/z=629[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.68-2.02(7H,m),2.25-2.31(1H,m), 2.79(2H,t,J=6.3Hz),2.90-3.00(1H,m),3.00-3.14 
(1 H,m),4.38-4.42(1 H,m),4.47(2H,s),4.61 (2H,s),4.60^.67(1 H,m),4.78(2H,d, J=5.6Hz),7.35-7.39(1 H,m),7.43-7.58(8H, 
m),7.67(1 H,d,J=7.8Hz), 7.93-7.97(3H,m),8.03-8.07(1 H,m),8.45(1 H,d,J=3.9Hz),8.63-8.67(1 H,m),8.81 (1 H,s),8.89(1 H 
d,J=8.5Hz),8.95(1 H,s),8.97-9.1 7(2H,br),1 0.00-1 0.1 1 (2H,br). 

Example 14: Preparation of (2S)-2-(5-(N-2-picolylaminomethyl)thiophene-2-carbonyiamino)- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 14] 

Example 14-1: Synthesis of 2-bromomethyl-5-methoxycarbonylthiophene (Compound IV-4) 

[0146] Commercially available 5-methylthiophene carboxylic acid (2.05 g) was dissolved in methanol (60 ml) and 
chlorine gas was blown into the solution for 5 minutes. After 23 hours, the reaction solution was concentrated and 1 
mol/l aqueous solution of sodium hydroxide was added, followed by extraction with chloroform. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate and concentrated. 500 mg of the resultant residue 
was dissolved in carbontetrachloride (10 ml) and N-bromosuccinimido (570 mg) and azobisisobutylonitrile (53 mg) 
were added. After stirring for 20 hours over an oil bath at 70°C, the reaction mixture was filtered and the filtrate was 
concentrated. The residue was purified by silica gel column chromatography (15 g, hexane/ethyl acetate =8/1 ) to obtain 
the title compound (516.1 mg) as pale yellow syrup. 
MS(Et,Pos.):m/z=233,235[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=3.89(3H,s),4.68(2H,s),7.10(1H,d,J= 3.7Hz) l 7.64(1H,d,J=3.7Hz). 

Example 14-2: Synthesis of 5-(N-Boc-N-2-picolylaminomethyl)thiophene-2-carboxyiic acid (Compound VII-7) 

[0147] The compound obtained in Example 14-1 (513 mg) was dissolved in DMF (10 ml) and potassium carbonate 
(603 mg) and 2-picolylamine (0.45 ml) were added. After 17 hours, the reaction solution was concentrated. After the 
addition of water, the residue was extracted with chloroform. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate, and concentrated. The residue was dissolved in dioxane (6 ml), and di-t-butyldicarbo- 
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nate (0.55 ml) and 1 mol/l aqueous solution of sodium hydroxide (6 ml) were added. After 6 hours, 1 mol/l aqueous 
solution of sodium hydroxide (about 2 ml) was added to the reaction solution. The mixture was stirred for a further four 
hours. The reaction solution was concentrated. The residue was made weakly acidic with the addition of water and 1 
mol/l hydrochloric acid and extracted with chloroform. The organic layer was dried over anhydrous magnesium sulfate 

5 and concentrated. The residue obtained was dissolved in methanol (12 ml), and 1 mol/l aqueous solution of sodium 
hydroxide (12 ml) was added. After 16 hours, the reaction solution was concentrated and the residue was dissolved 
in water. 1 moi/l hydrochloric acid was gradually added to the solution to adjust the pH to 4-5. The mixture was allowed 
to stand still overnight. The deposited solid was collected by filtration and dried under reduced pressure to obtain the 
title compound (523.3 mg) as a white solid. 

10 MS(FAB,Pos.):m/z=349[M+l] + 

tH-NMRfSOOMHz.CDCIa): 5=1.50 and 1.55(9H,2s),4.52,4.60,4.64 and 4.69(4H,4s),6.93 and 6.97(1H,2d,J=3.7Hz), 
7.33(1H,dd, J=5.6,7.1Hz),7.37and 7.50(1 H,2d,J=7.6Hz),7.67(1H,d,J=3.7Hz), 7.80(1 H,t,J=7.3Hz), 8.69(1H,brs). 

Example 14-3: Synthesis of N a -(5-(N-Boc-N-2-picolylaminomethyl) thiophene-2- carbonyi)-N 5 -Cbz-L-ornithine 
15 1-naphthalenemethyiamide (Compound XI-7) 

[0148] The compound obtained in Example 8-6 (283 mg) was dissolved in DMF (5.6 ml) and diethylamine (0.56 ml) 
was added. After one hour, the reaction solution was concentrated. 146 mg of the resulting residue was dissolved in 
DMF, and WSCI hydrochloride (104 mg), DMAP (66 mg), and the compound obtained in Example 14-2 (138 mg) were 
20 added. After 14 hours, chloroform and 1 mol/l hydrochloric acid were added to the. reaction solution, and the mixture 
was extracted with chloroform. The organic layer was washed with saturated brine and concentrated. The residue was 
purified by silica gel column chromatography (10 g, chloroform/ethyl acetate = 2/1) to obtain the title compound (208.6 
mg) as colorless syrup. 
MS(FAB,Pos.):m/z=736[M+1] + 

25 iH-NMR(500MHz,CDCI 3 ):5=1.43 and 1.54(9H,2s),1.40-1.55(2H,m), 1.69-1. 78(1 H,m),1. 82-1. 90(1 H,m),3.05-3.1 2(1 H, 
m),3.47-3.56 (1H,m),4.44-4.90 (6H,m),4.99(1H,dd,J=6.1 ,14.6Hz),6.92-7.54 (13H,m),7.64(1H, t,J=7.8Hz),7.75(1H,d, 
J=8.3Hz),7.83(1 H,d, J=7.8Hz),7.97(1 H,d,J=8.5Hz),8.54(1 H,d, J=4.2Hz). 

Example 14-4: Synthesis of N^S-tN^-picolylaminomethyOthiophene^-carbonyl^L-ornithine 
30 1-naphthalenemethylamide (Compound XIV-1) 

[0149] A mixed solution of trifluoroacetic acid (1.4 ml), thioanisole (0.36 ml), and m-cresol (0.32 ml) was added to 
"the compound obtained in Example 14-3 (56.2 mg). After 1 .5 hours, the reaction solution was concentrated. Methanol 
was added to the residue and the mixture was washed with hexane. The methanol layer was concentrated and the 
35 residue was crude-purified by silica gel column chromatography (3 g, chloroform/methanol/water = 7/3/0.5) to obtain 
the title compound (18.2 mg) as colorless syrup. 
MS(FAB,Pos.):m/z=502[M+1] + 

Example 14-5: Synthesis of (2S)-2-(5-(N-2-picolylaminomethyl)thiophene-2-carbonylamino)- 
40 5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 14] 

[0150] The compound obtained in Example 14-4 (18.2 mg) was dissolved in methanol (0.6 ml), and acetic acid (0.06 
ml), 5,6,7,8-tetrahydroquinolin-8-one (16 mg), and sodium cyanoborohydride (7 mg) were added. After 3 days, the 
reaction solution was concentrated. The residue was purified by silica gel column chromatography (1 g, chloroform/ 
45 methanol = 5/1 ). 1 mol/l hydrochloric acid was added to the resulting colorless syrup, and the mixture was concentrated 
and dried under reduced pressure to obtain ahydrochloride of the title compound (6.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=633[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.65-2.07(7H,m),2.24-2.33(1H,m), 2.79(2H,t,J=6.3Hz),2.89-2.99(1 H,m),3.03-3.13 
(1H,m),4.30(2H, s),4.38-4.55(4H,m),4.76(2H,d,J=5.6Hz),7.35-7.40(2H,m),7.42-7.49(3H,m),7.50-7.57(2H,m),7.61 
so (1H,d,J=7.8Hz),7.67(1H,d,J= 7.8Hz),7.81-7.88(1H,m),7.89-7.97(3H,m),8.02-8.07(1H,m),8.46 (1H,dt,J=1.5,4.6Hz), 
8.66(1 H,d, J=4.9Hz),8.77(1 H,dd, J=3.9,5.9 Hz),8.87(1 H,d,J=8.3Hz),9.00-9.38(2H,br),9.98-1 0.09(2H, br) 

Example 15: Preparation of (2S)-2-(5-(N-(imidazol-2-ylmethyl)aminomethyl)thiophene-2-carbonylamino)- 
5-picolylaminovaleric acid 1-naphthalenemethylamide [Compound No. 15] and (2S)-2-(5-(N-(imidazol-2-ylmethyl) 

55 
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aminomethylthiophene-2-cai±K3nylamino)-5-(5^ acjd 
1-naphthalenemethylamide [Compound No. 16] 

Example 15-1: Synthesis of 2-methoxycarbonyl-5-(N-(imidazol-2-ylmethyl)aminomethyl)thiophene (Compound V-5) 

[0151] The compound obtained in Example 14-1 (2.02 g) was dissolved in DMF (30 ml), and potassium phthalimide 
(1 .92 g) was added. After 3.5 hours, the reaction solution was concentrated. After the addition of water, the residue 
was extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate and concentrated. The 
resulting residue was reprecipitated from methanol to obtain the title compound (1.52 g) as a yellow solid. 
[01 52] The compound (714 mg) was dissolved in ethanol (3.6 ml), and hydrazine monohydrate (0.57 ml) was added. 
After the reaction for 20 hours, the reaction solution was concentrated. The resulting solid was washed with chloroform. 
The washing solution was concentrated and the resulting residue was dissolved in methanol (14 ml). After the addition 
of 2-imidazolecarboxyaldehyde (232 mg) and triethylamine (0.34 ml), the mixture was stirred for 20 hours. Sodium 
borohydride (183 mg) was added to the reaction solution. After two hours, a small amount of silicagel was added and 
the mixture was concentrated. The residue was purified by silica gel column chromatography (15 g, chloroform/meth- 
anol = 20/1) to obtain the title compound (105 mg) as yellow syrup. 

Example 15-2: Synthesis of 2-methoxycarbonyl-5-(N-(rmidazol>2-ylmethyl)-N-Boc-aminomethyl)thiophene 
(Compound VI-6) 

[0153] The compound obtained in Example 15-1 (102 mg) was dissolved in DMF (3 ml) and triethylamine (84 uJ) and 
di-t-butyldicarbonate (102 were added. After 18 hours, the reaction solution was concentrated. After the addition 
of water, the residue was extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate and 
concentrated. The residue was purified by silica gel column chromatography (4 g, hexane/ethyl acetate = 2/1 ) to obtain 
the title compound (84 mg) as yellow syrup. 
MS(FAB,Pos.):m/z=352[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=1.57(9H,s),3.88(3H,s),4.73(2H,s), 4.86(2H,s),6.87(1H,d,J=3.7Hz),6.91(1H,d J=1 7Hz) 
7.29(1 H,s) ,7.61(1 H,d,J=3.7Hz). 

Example 15-3: Synthesis of 5-(N-(imidazol-2-ylmethyl)-N-Boc-aminomethyl)thiophene-2-carboxylic acid (Compound 



[0154] The compound obtained in Example 15-2 (84 mg) was dissolved in methanol (0.8 ml), and 1 mol/l aqueous 
solution of sodium hydroxide (0.8 ml) and THF (0.8 ml) were added. After 1 .5 hours, the reaction solution was concen- 
trated. After the addition of water and 1 mol/l hydrochloric acid, the solvent was removed by distillation to obtain the 
title compound (a mixture with sodium chloride, 121 mg) as a pale yellow solid 
MS(FAB,Pos.) :m/z=338[M+1] + 

Example 15-4: Synthesis of (2S)-2-(5-(N-(imidazol-2-ylmethyl)aminomethyl)thiophene-2-carbonylamino)- 
5-picolylaminovaleric acid 1-naphthalenemethylamide [Compound No. 15] and (2S)-2-(5-(N-(imidazol-2-ylmethyl) 

aminomethyl)thiophene-2-carbonylamino)-5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovalericacid 
1-naphthalenemethylamide [Compound No. 16] 

[0155] The compound obtained in Example 8-6 (180 mg) was suspended in DMF (3.6 ml) and diethylamine (0.36 
ml) was added. After 30 minutes, the reaction solution was concentrated and dried under reduce pressure. The obtained 
residue was dissolved in DMF (0.8 ml) and added to a solution of the compound obtained in Example 15-3 (81 mg) in 
DMF (1.6 ml). In addition, WSCI hydrochloride (69 mg) and DMAP (44 mg) were added. After 5 hours, the reaction 
solution was concentrated. 1 mol/l hydrochloric acid was added to the residue, and the mixture was extracted with 
chloroform. The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. 
The residue was purified by silica gel column chromatography (4 g, chloroform/methanol = 10/1) to obtain a crude 
product (105 mg) as a yellow syrup. A mixed solution of trifluoroacetic acid (2.5 ml), thioanisole (0.68 ml), and m-cresol 
(0.61 ml) was added. After 30 minutes, the reaction solution was concentrated. After the addition of 1 mol/l hydrochloric 
acid, the resulting residue was washed with chloroform, and the water layer was concentrated. The obtained residue 
was dissolved in methanol (1.6 ml). The solution was used for the following reactions 1) and 2). 

1) Pyridine-2-aldehyde (3 ni) and triethylamine (13 ^l) were added to the above solution (0.8 ml). After 15 hours, 
sodium borohydride (3.6 mg) was added to the reaction solution. Then, after 10 minutes, a small amount of silica 
gel was added and the mixture was concentrated. The residue was purified by silica gel column chromatography 
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(0.5 g, chloroform/methanol/water = 7/3/0.5). After the addition of 1 mol/l hydrochloric acid, the residue was con- 
centrated and subjected to azeotropic distillation with methanol to obtain hydrochloride of the title compound (1 0.0 
mg) as a white solid. 
MS(FAB,Pos.):m/z=582[M+1] + 

5 iH-NMR(500MHz,DMSO-d 6 ) : 5=1.68-1 .90(4H,m),3.00(2H,t,J= 7.3Hz),4.28(2H,s),4.30(2H,s),4.36(2H,s), 

4.47^.52(1 H,m), 4.77(2H,d, J=4.9Hz), 7.26(1 H,d, J=3.4Hz),7.43-7.50(4H,m), 7.54-7.60 (4H,m),7.85-7.92 (3H,m) , 
7.92-7,99(1 H,m),8.03-8.08 (1 H,m),8.27,(1 H,s),8.62(1 H,d, J=4.9Hz), 8.69(1 H,U=5.7Hz). 

2) 5,6,7,8-tetrahydroquinolin-8-onee (21 mg), acetic acid (0.16 ml), and sodium cyanoborohydride (12 mg) were 
added to the above solution (0.8 ml). After the reaction for 30 hours, the reaction solution was concentrated. The 
10 residue was purified by silica gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5). 1 mol/l 

hydrochloric acid was added to the residue. The mixture was concentrated and subjected to azeotropic distillation 
with methanol to obtain hydrochloride of the title compound (5.4 mg) as a white solid. 
MS(FAB,Pos.):m/z=622[M+1] + 

'•H-NMR(500MHz,DMSO-d 6 ):5=1.70-2.03(7H,m),2.28-2.35(1H,m) ) 2.78-2.83(2H,m),2.88-3.00(1H,m),4.39-4.46 
15 (1 H,m),4.51 (2H,s), 4.55(2H,s),4.76(2H,d, J=5.6Hz),7.37(1 H.dd, J=4.8,7.7Hz),7.40 (1 H,d,J=3.4Hz),7.46(2H,d, 

J=4.6Hz),7.51-7.58(2H,m),7.67(1H,d, J=7.8Hz),7.73(2H,s),7.85(1H,t,J=4.7Hz),7.93-7.98(2H,m), 8.04-8.09(1H, 
m),8.46(1 H,t,J=3.2Hz),8.75(1 H,brt),8,85(1 H,d, J=8,3Hz),9. 1 3(2H,brs),1 0.05(2H,brs). 

Example 16: Preparation of (S)-2-(4-(8-quinolylamino-methyl)benzoyiamino)-5-(2-picolyiamino)valeric acid 
20 1-naphthalenemethylamide [Compound No. 17] 

Example 16-1: Synthesis of methyl 4-(8-quinolyl-aminomethyl)benzoate (Compound VI-7) 

[01 56] 8-Aminoquinoline (1 .26 g) was dissolved in DMF (20 ml), and potassium carbonate (1 .2 g) and methyl 4-bro- 
25 momethylbenzoate (1 .0 g) were added. After stirring for 20 hours, the reaction solution was concentrated. The resulting 
residue was diluted with chloroform and water was added. The mixture was extracted with chloroform. The organic 
layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated to obtain the title com- 
pound (2.20 g) as a yellow syrup. 

30 Example 16-2: Synthesis of 4-(8-quinolylaminomethyl)benzoic acid (Compound VII-9) 

[0157] The compound obtained in Example 16-1 (1 g)was dissolved in methanol (10 ml), and 1 mol/l aqueous solution 
of sodium hydroxide (10 ml) was added. The reaction solution was dissolved in THF (10 ml). After the reaction for 7 
hours, the reaction solution was concentrated. The obtained residue was dissolved in water and 1 mol/l hydrochloric 
35 acid was gradually added while stirring to obtain a precipitate. The precipitate was collected by filtration through glass 
filter G4 and washed with water to obtain the title compound (560.1 mg) as a pale yellow solid. 

Example 16-3: Synthesis of N a -(4-(8-quinolyl-aminomethyl)benzoyl)-N 5 -Boc-L-ornithine 1-naphthalenemethylamide 
(Compound XI-8) 

40 

[0158] The compound obtained in Example 23-1 (228.1 mg) was dissolved in DMF (4.5 ml) and diethylamine (0.45 
ml) was added. After 1 the reaction for one hour, the reaction solution was concentrated. The obtained residue was 
dissolved in DMF (4 ml), and WSCI hydrochloride (110 mg), DMAP (70 mg), and the compound obtained in Example 
16-2 (128 mg) were added. After 15 hours, the reaction solution was concentrated and 0.2 N hydrochloric acid was 
45 added. The mixture was extracted with chloroform and the organic layer was washed with saturated brine. The organic 
layer was dried over anhydrous sodium sulfate and concentrated. The residue was purified by silica gel column chro- 
matography (15 g, chloroform/ethyl acetate = 4/1) to obtain the title compound (210 mg) as yellow syrup. 
MS(FAB,Pos.):m/z=632[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :8=1 .27(9H,s),1 .45-1 .63(2H,m),1 .70-1 .80(1 H,m), 1 .89-1 .97(1 H,m),3.00-3.17(1 H,m),3.35- 
50 3.42(1H, m) l 4.62(2H,d 1 J=5.6Hz),4.65-4.70(1H,brt),4.80-4.95(3H,m), 6.55(1 H,d,J=7.8Hz),6.70(1H,t,J=6.0Hz),7.08 
(2H,d,J=8.3Hz),7. 17(1 H.d.J=7.8Hz),7.23-7.50(8H,m),7.70-7.80 (3H,m),7.84 (1H, d,J=7.6Hz),7.97(1 H,d,J=8.1Hz), 
8.08(1H,dd,J=8.3Hz,1 .7Hz), 8.75(1 H,dd,J=4.1 Hz,1 .7Hz). 

Example 16-4: Synthesis of (S)-2-(4-(8-quinolylaminomethyl) benzoylamino)-5-(2-picolytamino)valeric acid 
55 1-naphthalenemethylamide [Compound No. 17] 

[0159] The compound obtained in Example 16-3 (122.6 mg) was dissolved in methanol (1.2 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (1.2 ml) was added. After the reaction for 1 hour, the reaction solution was concentrated 
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and dried under reduced pressure. The resulting residue was dissolved in methanol (2 ml), and pyridine-2-aldehyde 
(18 fil) and triethylamine (27 ut) were added. After 15 hours, the reaction solution was concentrated and dried under 
reduced pressure. The residue was again dissolved in methanol (2 ml) and sodium borohydride (22 mg) was added. 
After the reaction for 1 hour, the reaction solution was concentrated. The residue was purified by silica gel column 
5 chromatography (4 g, chloroform/methanol/water = 7/3/0.5) to obtain the title compound (114.0 mg) as an orange solid. 
MS(FAB,Pos.):m/z=623[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1. 69-1. 90(4H,m),2.90-3.00(2H,br), 4.44-4.50 (1 H,m),4.63(2H,s),4.74(2H,d,J=5.9Hz), 
4.91(2H,s), 6.61(1 H,d,J=7.6Hz),7.13(1H,d,J=7.8H2),7.33(1H,t,J=7.9Hz), 7.40-7.63(7H,m),7.80-7.97(5H,m), 8.00- 
8.09(2H,m),8.37(1H,d, J=8.1Hz),8.51-8.62(3H,m),8.79(1 H,d,J=4.9Hz),8.85(1 H,dd,J= 1 .7Hz,4.1Hz),9.28(2H,br). 

10 

Example 17: Preparation of (2S)-2-(4-((N-(imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picolyiamino) 
valeric acid 2-(3-indolyl)ethylamide [Compound No. 18] 

Example 17-1: Synthesis of methyl 4-methyl-1 -naphthalene carboxylate (Compound III-2) 

15 

[0160] Commercially available 4-methyl-1-naphthalenecarboxylic acid (250.6 mg) was dissolved in methanol (7.5 
ml). Hydrogen chloride gas was blown into the solution for five minutes while cooling with ice. Then, the mixture was 
stirred for 19 hours at room temperature and the solvent was removed by distillation. The residue was dissolved in 
chloroform, washed with 1 mol/l aqueous solution of sodium hydroxide, and dried over anhydrous sodium sulfate. The 
20 solvent was removed by distillation. The residue was dried under reduced pressure to obtain the target compound 
(269.9 mg) as colorless oil. 

MS(FAB,Pos.):m/z=200[M+] J 201[M+1] + 1 H-NMR(500MHz,CDCI 3 ):8=2.73(3H,s),3.98(3H,s),7.33(1H,d,J= 7.3Hz),7.61 
(1 H,dd, J=8.5,6.8Hz),7.56(1 H,dd, J=8.3,6.8Hz),8.04 (1 H,d,J=8.3Hz),8.08(1 H,d, J=7.3Hz),8.97(1 H,d, J=8.5Hz). 

25 Example 17-2: Synthesis of methyl 4-bromomethyM -naphthalene carboxylate (Compound IV-5) 

[0161] The compound obtained in Example 17-1 (269.9 mg) was dissolved in carbontetrachloride (8 ml), and N- 
bromosuccinimide (252.6 mg) and azobisisobutylonitrile (22.1 mg) were added to the solution. The mixture was stirred 
for 6 hours at 70°C. After the completion of the reaction, the solid was removed using a glass filter and the filtrate was 
30 concentrated. The residue was dissolved in chloroform and washed with 1 mol/l aqueous solution of sodium hydroxide 
and saturated brine. The solution was dried over anhydrous sodium sulfate. The solvent was removed by distillation 
and the residue was dried under reduced pressure to obtain the title compound (363.3 mg) as pale yellow oil. 
MS(FAB,Pos.):m/z=279;281 [M+1] + 

1 H-NMR(60MHz,CDCI 3 ):5=3.94(3H,s),4.86(3H,s),7.35-7.68(3H,m), 7.88-8.21 (2H,m) s 8.66-8.89(1H,m). 

35 

Example 17-3: Synthesis of methyl 4-aminomethyl-1 -naphthalene carboxylate (Compound XV-1) 

[0162] The compound obtained in Example 17-2 (328.1 mg) was dissolved in DMF (7.2 ml). After the addition of 
potassium phthalimide (359.4 mg), the mixture was stirred for 12 hours at room temperature. After the completion of 

40 the reaction, the solvent was removed by distillation. The residue was dissolved in chloroform and washed with distilled 
water, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. 
The solvent was removed by distillation and the residue was purified by silica gel column chromatography (1 5 g, hexane/ 
ethyl acetate = 2/1 ) to obtain a white solid (281 .2 mg). 1 .50 g of the solid was dissolved in methanol (30 ml). Hydrazine 
monohydrate (7.5 ml) was added and the mixture was heated to 60°C. Methanol (30 ml) was added, followed by stirring 

45 for a further one hour at 60°C. After the reaction, the solvent was removed by distillation and the residue was dissolved 
in chloroform. The solution was washed with distilled water and saturated brine, and dried over anhydrous sodium 
sulfate. The solvent was removed by distillation and the residue was dried under vacuum to obtain the title compound 
(789.1 mg) as a pale yellow solid. 
MS(FAB,Pos.) :m/z=216[M+1] + 

so 1 H-NMR(500MHz,CDCI 3 ):5=4.00(3H,s),4.39(2H,s),7.55(1H,d,J= 7.6Hz),7.57-7.65(2H,m),8.11(1H,d,J=8.3Hz),8.15 
(1H,d,J=7.3 Hz),8.97(1H,d,J= 8.5Hz). 



Example 17-4: Synthesis of 4-(N-Boc-N-(imidazol-2-ylmethyl)aminomethyl)naphthaiene carboxylic acid (Compound 
VI 1-10) 

[0163] The compound obtained in Example 17-3 (120.9 mg) was dissolved in methanol (4.8 ml). After the addition 
of triethylamine (51 .5 uJ) and imidazole-2-carboaldehyde (65.0 mg), the mixture was stirred for 8 hour at room temper- 
ature. After the reaction, the reaction solution was concentrated. The residue was dried under reduced pressure and 
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dissolved in anhydrous methanol (8 ml). The mixture was cooled to 0°C. Sodium borohydride (40.7 mg) was added to 
the solution and the mixture was stirred for 0.5 hour at room temperature. After the reaction, the reaction solution was 
concentrated. The residue was dissolved in chloroform, washed with distilled water and saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was removed by distillation to obtain a crude product (203.0 mg) as a pale 

5 yellow oil. The oil was dissolved in DMF (4 ml). After the addition of triethyiamine (94.8 uJ) and di-t-butyldicarbonate 
(142 uJ), the mixture was stirred for 15 hours at room temperature. After the reaction, the reaction solution was con- 
centrated and dried under reduced pressure to obtain a crude product (314.5 mg) as a yellow viscous oil. The yellow 
viscous oil (314.5 mg) was dissolved in THF (3ml) and methanol (3ml). After the addition of 1 mol/l aqueous solution 
of sodium hydroxide (3 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent 

10 was removed by distillation and the residue was neutralized with 1 mol/l aqueous solution of hydrochloric acid. Water 
was added and the mixture was extracted with chloroform to obtain the title compound (59.9 mg) as colorless oil. 
MS(FAB,Pos.):m/z=382[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 +D 2 O):5=1.39(9H,s),4.26 and 4.36(2H,2s), 4.92 and 4.95(2H,2s),6.80-7.28(3H,m), 
7.48-7.52(2H,m),7.58 (1H,d,J=7.3Hz),8.02(1H,br),8.70(1H,br). 

15 

Example 17-5: Synthesis of No-Fmoc-N^Cbz-L-omithine 2-(3-indolyi)ethyiamide (Compound IX-2) 

[0164] Commercially available No-Fmoc-NS-Cbz-L-omrthine (528.0 mg) was dissolved in DMF (10.6 ml), and HOBt 
(235 mg), WSCI hydrochloride (334 mg), and tryptamine (0.1 65 ml) were added to the solution. The mixture was stirred 

20 for 16 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved 
in chloroform and extracted with 1 mol/l aqueous solution of hydrochloric acid. The organic layer was washed with a 
saturated aqueous solution of sodium bicarbonate. The solvent was removed by distillation and the residue was purified 
by silica gel column chromatography (50 g, chloroform/ethyl acetate = 1/1) to obtain the title compound (690 mg) as 
a white solid. 

25 MS(FAB,Pos.):m/z=597[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.63(9H,s),1.64-1.78(1H,m),2,9O3.04 (3H,m),3.20-3.28(1H,m),3.48-3.62(3R,m). 
4.1 0^.22(2H,m), 4.28-4.40(2H,m),4.58-4.62(1 H,m),5.58-5.62(1 H,m).6.28-6.38 (1 H,m),7.00(1 H, s),7.10(1 H,t, 
J=7.3Hz),7.17(1H,t,J=7.3Hz), 7.28-7.38(3H,m),7.40(2H,t, J=7.4Hz),7.50-7.62(3H,m),7.77 (2H,d,J=7.5Hz),8.12-8.20 
(1H,m). 

30 

Example 17-6: Synthesis of N a -(4-(N-Boc-N-imidazol-2-yimethyl) aminomethylnaphthoyl) -N 6 -Boc-L-ornithine 2- 
(3-indolyl)ethytamide (Compound XI-9) 

[0165] The compound obtained in Example 17-5 (453.2 mg) was dissolved in DMF (9.1 ml). After the addition of 
35 diethylamine (0.91 ml), the mixture was stirred for 1 hour at room temperature. After the reaction, the solvent was 
removed by distillation under reduced pressure and the residue was dried under vacuum. The compound obtained in 
Example 17-4 (289.7 mg) and HOBt (153.9 mg) were added to the product. The mixture was dissolved in DMF (5.8 
ml) and WSCI hydrochloride (218.4 mg) were added. The mixture was stirred for 19 hours. 

[01 66] The solvent was removed by distillation. 1 mol/l aqueous solution of hydrochloric acid was added to the residue 
40 and the mixture was extracted with chloroform. The organic layer was washed with saturated aqueous solution of 
sodium bicarbonate and dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation. 
[0167] The residue was purified by silica gel column chromatography (60 g, chloroform/methanol = 15/1) to obtain 
the title compound (233.5 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=738[M+1] + 

45 iH-NMR(500MHz,CDCI 3 ):5=1 .63(9H,s),1 .90-1 .98(1 H,m),2.92-3.1 0 (3H,m),3.22-3.38(1 H,m),3.60-3.72 (2H,m), 
4.22^.35(2H,m), 4.62-4.84 (2H,m),5.00-5.10 (1 H,m),6.48-6.60(1H,m),6.76-6.82 (1H,m),6.84-7.60(13H,m,,J=7.3Hz), 
7.92-8.04(1H,m),8.12-8.18 (1H,m). 

Example 17-7: Synthesis of N a -4-((imidazol-2-ylmethyl)aminomethyl)naphthoyl-L-ornithine 2-(3-indolyl)ethylamide 
50 (Compound XIV-2) 

[0168] The compound obtained in Example 17-6 (233.5 mg) was dissolved in methanol (4.67 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (4.67 ml) was added. The mixture was stirred for 1 hour at room temperature. After the 
reaction, the solvent was removed by distillation and the residue was dried under reduced pressure to obtain the title 
55 compound (216 mg) as a white solid. 
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Example 17-8: Synthesis of (2S)-2-(4-((N-imidazol-2-ylmethyl)aminom 
valeric acid 2-(3-indolyl)ethylamide [Compound No. 18] 

[0169] The compound obtained in Example 17-7 (107 mg) was dissolved in anhydrous methanol (2.55 ml). After the 
addition of pyridine-2-aldehyde (20.3 mg) and triethylamine (66.2 u.!), the mixture was stirred for 14.5 hours at room 
temperature. After the reaction, the solvent was removed by distillation. The residue was dried under reduced pressure 
and dissolved in anhydrous methanol (2.55 ml), followed by the addition of sodium borohydride (1 2.0 mg). After stirring 
for one hour, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(15 g, chloroform/methanol/water = 7/3/0.5). After the addition of 1 mol/l hydrochloric acid to the resulting compound, 
the mixture was concentrated to dryness to obtain hydrochloride of the title compound (65.6 mg) as a light brown solid 
MS(FAB,Pos.):m/z=629[M+1] + 

1 H-NMR(500MH2,DMSO-d 6 ):5=1.65-1.90(4H,m),2.88(2H,t,J=7.32), 2.90-3.04 (3H f m),3.36,-3.44(2H,m),4.22-4.36 
(2H,m),4.64-4.78 (2H,m),4.82-4.96(2H,m),6.98(1 H,t, J=7.4Hz),7.06(1 H,t,J= 7.4Hz),7.20(1 H,s),7.34(1 H,d,J=8.1 Hz), 
7.40-7.44(1 H,m),7.56 (2H,t, J=8.3Hz),7.60-7.80(5H,m),7.84(1 H,d,J= 7.3Hz),7.91 (1 H, t,J=7.3Hz),8.24-8.36(3H,m) 
8.64(1 H.d, J=3.9Hz),8.77(1 H,d,J= 7.8Hz),9.20-9.42(2H,m). 

Example 18: Preparation of (2S)-2-(4-((N-imidazol-2-ylmethyI)aminomethyl)naphthoylamino)- 
5-(5 5 6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 2-(3-indolyl)ethylamide [Compound No. 19] 

[0170] The compound obtained in Example 17-7 (107 mg) was dissolved in anhydrous methanol (2.55 ml). After the 
addition of triethylamine (66.2 uJ), 5,6,7,8-tetrahydroquinolin-8-onee (28.0 mg) and sodium cyanoborohydride (19.9 
mg) were added. Acetic acid was added to adjust the pH of the mixture to 4 and the mixture was stirred for 15 hours 
at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by silica gel 
column chromatography (5 g, chloroform/methanol/water = 7/3/0.5). After the addition of 1 mol/l hydrochloric acid, the 
residue was concentrated to dryness to obtain the title compound (82.4 mg) as a white solid. 
MS(FAB,Pos.) :m/z=669[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.65-1.96(4H,m) 2.78-2.92(4H,m), 3.36-3.50(2H,m),4.42-4.58(2H,m),4.64-4.78(2H, 
m),4.84-4.96 (2H,m),6.98(1H, t,J=7.1Hz),7.06(1H,t,J=6.1Hz),7.20(1H,s), 7.34-7.42(2H,m), 7.56(2H,t,J= 7.8Hz), 
7.62-7.78(4H,m),7.85 (1H,d,J=7.3Hz),8. 24-8. 36(3H,m), 8.49(1 H,d,J=3.4Hz), 8.77(1 H, d,J=7.8Hz),9.05-9.24(2H,m). 

Example 19: Preparation of (S)-2-(4-((imidazol-4-yimethyl)aminomethyl)benzoylamino)-5-((imidazol-4-ylmethyl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 20] 

Example 19-1: Synthesis of 4-N-Boc-aminomethylbenzoic acid (XVI1-1) 

[0171] Commercially available 4-aminomethylbenzoic acid (20.85 g) was dissolved in dioxane (100 ml). After the 
addition of 1 mol/l sodium hydroxide (100 ml), the mixture was cooled to 0°C. A solution of di-t-butyl dicarbonate (30.71 
g) in dioxane (100 ml) was added dropwise to the solution over 30 minutes. The mixture was allowed to become room 
temperature and stirred for 16 hours, followed by removal of the solvent by distillation under reduced pressure. The 
residue was dissolved in 0.5 N aqueous solution of sodium hydroxide (276 ml). Then, 1 mol/l aqueous solution of 
hydrochloric acid was added to obtain a precipitate. The precipitate was dried to obtain the title compound (31.32 g) 
as a white solid. 
MS(FAB,Pos.):m/z=252[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.48(9H,s),4.40(2H,brs),4.96(1H, brs) ,7.38(2H,d, J=8.5Hz),8.07(2H,d,J=8.5Hz). 

Example 19-2: Synthesis of N a -4-(N-Boc-aminomethyl)benzoyl-N 6 -Boc-L-ornithine 1-naphthalenemethylamide 
(Compound XVIII-1) 

[0172] Commercially available No-Fmoc-NS-Boc-ornithine (501.7 mg) was dissolved in DMF (6.0 ml), and WSCI 
hydrochloride (328.0 mg) and HOBt (166.4 mg) were added to the solution. After the addition of 1-naphthalenemeth- 
ylamine (1 95 ml), the mixture was stirred for 20 hours at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid 
and saturated brine. The organic layer was dried over anhydrous sodium sulfate. The solvent was removed by distil- 
lation to obtain a crude product (631 .7 mg) as white foam. 499.9 mg of the crude product was dissolved in DMF (10 
ml) and diethylamine (1.0 ml) was added. The mixture was stirred for 180 miniutes at room temperature. After the 
reaction, the solvent was removed by distillation and the residue was dried using a vacuum pump. The product (509.2 
mg) was dissolved in DMF (10 ml). WSCI hydrochloride (241.9 mg), HOBt (113.8 mg), and the compound obtained in 
Example 19-1 (253.9 mg) were added to the solution. The mixture was stirred for 13.5 hours at room temperature. 
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After the reaction, the solvent was removed by distillation. The residue was dissolved in chloroform and*washed with 
1 mol/l aqueous solution of hydrochloric acid, 1 mol/1 aqueous solution of sodium hydroxide, and saturated brine. The 
organic layer was dried over anhydrous sodium sulfate and the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (25 g, chloroform/methanol = 25/1) to obtain the title compound (310.8 
5 mg) as a white solid. 

MS(FAB.Pos.):m/z=605[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1 .36(9H,s),1 .3,9(9H,s),1 .35-1 .45(2H, m),1 .60-1 .80(2H,m),2.91 (2H,m) f 4.17(2H,d, 
J=7.7Hz),4.48(1 H t m), 4.75(2H,d, J=5.9Hz), 6.80(1 H,t, J=5.6Hz),7.31 (2H,d,J=8.3Hz), 7.4-7.45(3H,m),7.5-7.6(2H,m), 
7.8-7.9(3H,m),7.95(1 H,m),8.06 (1 H,m),8.45(1 H,d, J=5.9Hz), 8.51(1 H,d, J=5.4Hz). 

10 

Example 19-3: Synthesis of N a -(4-aminomethylbenzoyi)-L-omithine 1-naphthalenemethylamide (Compound XIX-1) 

[0173] The compound obtained in Example 19-2 (106.2 mg) was dissolved in methanol (1.0 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (2.0 ml) was added. The mixture was stirred for 20 hours at room temperature. After the 
15 reaction, the solvent was removed by distillation and the residue was dried using a vacuum pump to obtain the title 
compound (98,1 mg) as a white solid. 
MS(FAB,Pos.) :m/z=405[M+1] + 

Example 1 9-4: Synthesis of (S)-2(4-((imidazol^-ylmethyl)aminomethyl)benzoylamino)-5-((imidazol-4-ylmethyl)amino) 
20 valeric acid 1-naphthalenemethylamide [Compound No. 20] 

[0174] The compound obtained in Example 19-3 (77.2 mg) was dissolved in anhydrous methanol (1 .5 ml). After the 
addition of triethylamine (54.1 uJ) and 1-methyl-2-imidazole carboxyaldehyde (32.7 mg), the mixture was stirred for 2.5 
hours at room temperature. After the reaction, the solvent was removed by distillation and anhydrous methanol (1.5 

25 ml) was added to the residue. Then, the mixture was cooled to 0°C. Sodium borohydride (18.4 mg) was added to the 
solution and the mixture was stirred for 1 hour, while allowing gradually to become room temperature. After the reaction, 
the solvent was removed by distillation. The residue was purified by silica gel column chromatography (6 g, chloroform/ 
methanol/water = 7/3/0.5). The compound was dissolved in 1 mol/l hydrochloric acid (2 ml) and water was removed 
by distillation to obtain hydrochloride of the title compound (96.0 mg) as a white solid. 

30 MS(FAB,Pos.):m/z=[M+1] + 

lH-NMR(500MHz,DMSO-d 6 ):5=1.47-1.94(4H,m),2.78-3.00(2H,m), 4.26(4H,s),4.32(2H,s),4.51-4.60(1H,m),4.77(2H, 
d,J=5.9Hz), 7.44-7.49(2H,m),7.52-7.60(2H f m),7.69(2H,d,J=8.3Hz),7.80(1H,s),7.81-7.85(1H,m),7.85(1H,s) l 7.93-7.95 
(1 H,m),8,00(2H,d, J= 8.3Hz),8.05(1 H,m),8.70(1 H,d,J=8.1 Hz),8.74(1 H,t,J=5.9Hz),9.0 9(1 H,s),9.11 (1 H,s),9.77(2H,br), 
1 0.34(1 H.br). 

35 

Example 20: Preparation of (S)-2(4-((imidazol-2-ylmethyl)aminomethyl)benzoylamino)-5-((imidazol-2-ylmethyl)amino) 
valeric acid 1-naphthalenemethylamide [Compound No. 21] 

[0175] The compound obtained in Example 19-3 (16.8 mg) was dissolved in methanol (0.6 ml). After the addition of 
40 triethylamine (7.1 mg) and 2-imidazole carboxyaldehyde (7.1 mg), the mixture was stirred for 2 hours at room temper- 
ature. After the solvent was removed by distillatio, anhydrous methanol (0.6 ml) was added and the mixture was cooled 
to 0°C. Sodium borohydride (8.0 mg) was added to the solution and the mixture was stirred for 30 minutes, while allowing 
gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (0.8 g, chloroform/methanol/water = 7/3/0.5). The obtained product was 
45 dissolved in 1 mol/l aqueous solution of hydrochloric acid and water was removed by distillation to obtain hydrochloride 
of the title compound (1 5.9 mg) as a white solid. 
MS(FAB,Pos):m/z=595[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ):8=1.71-1.90(4H,m),3.05-3.17(2H,m), 4.34(2H,m),4.43(2H l m),4.55(1H l m) l 4.77(2H,d,J= 
2.2Hz),7.47(2H ,m),7.56(2H,m),7.64(6H,m),7.86(1 H,m),7.96(1 H,m),7.98(1 H,m), 8.06(1 H,m),8.70(2H,m),9.94(1 H.brs). 

50 

Example 21: Preparation of (S)-2(4-((1-methylpyrrol-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylpyrrol- 
2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 22] 

[0176] The compound obtained in Example 19-2 (100 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
55 acid/dioxane (2 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, the solvent 
was removed by distillation. The residue was dissolved in anhydrous methanol (2 ml). After the addition of triethylamine 
(55.3 uJ) and 1-methyl-2-pyrrole carboxyaldehyde (41.8 uJ), the mixture was stirred for 4 hours at room temperature. 
After the reaction, the solvent was removed by distillation and anhydrous methanol (2 ml) was added to the residue. 
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Then, the mixture was cooled to 0°C. Sodium borohydride (18.8 mg) was added to the solution and the mixture was 
stirred for 1 2 hours, while allowing gradually to become room temperature. After the reaction, the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/methanol = 10/1). The 
compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation 
5 to obtain hydrochloride of the title compound (83.7 mg) as a white solid. 
MS(FAB,Pos.):m/z=591[M+1] + 

1 H-NMR(500MH2,DMSO-d 6 ):5=1.70-1.91(4H,m) f 2.93(2H,br),3.63 (6H t 2s),4.10-4.22(6H,m),4.53-4.57(1H,m) f 4.76- 
4.77(2H,m), 5.98-6.02(2H,m),6.21-6.27(2H,m),6.79-6.82(2H,m) > 7.45-7.56 (4H,m),7.64(2H,d,J=7.8Hz),7.84-7.86(1H, 
m),7.94-7.99(3H,m), 8.05-8.08(1 H,m),8.67-8.70(2H,m),8.82(1 H,br),9.42(1 H,br). 

10 

Example 22: Preparation of (S)-2(4-((1-methylimidazol-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylimidazol- 
2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 23] 

[0177] The compound obtained in Example 19-2 (100 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric. 
15 acid/dioxane (2 ml) was added. The mixture was stirred for 3 hours at room temperature. After the reaction, the solvent 

was removed by distillation. The residue was dissolved in anhydrous methanol (2 ml). After the addition of triethylamine 

(55.3 uJ) and 1-methyl-2-imidazole carboxyaldehyde (38.2 mg), the mixture was stirred for 3 hours at room temperature. 

After the reaction, the solvent was removed by distillation and anhydrous methanol (2 ml) was added to the residue. 

Then, the mixture was cooled to 0°C. Sodium borohydride (18.8 mg) was added to the solution and the mixture was 
20 stirred for 25 hours, while allowing gradually to become room temperature. After the reaction, the solvent was removed 

by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/methanol = 4/1). The 

compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation 

to obtain hydrochloride of the title compound (89.2 mg) as a white solid. 

MS(FAB/Pos.):m/z=593[M+1] + 

25 iH-NMR(500MHz,DMSO-d 6 ) :5=1.77-1 .91(4H,m), 3.04-3.09(3H,m) , 3.95(3H,s),3.96(3H,s),4.40(2H,br),4.52(2H,br), 
4.55-4.58(3H, m),4.76-4.77(2H,m),7.45-7.50,(2H,m),7.52-7.57(2H,m),7.71-7.75 (6H,m),7.84-7.86 (1H,m),7.93-7.96 
(1H,m),8.00-8.04(2H, m), 8.06-8.08(1 H,m), 8.72-8.75 (2H,m), 1 0.07(1 H,br). 

Example 23: Preparation of (S)-2-(4-(N-2-picolylamino)butyrylamino)-5-(2-picolylamino)valeric acid 
30 1-naphthalenemethylamide [Compound No. 24] 

Example 23-1: Synthesis of N«-Fmoc-N 5 -Boc-L-ornithine 1-naphthalenemethylamide (Compound IX-3) 

[0178] Commercially available No-Fmoc-NS-Boc-L-ornithine (501.7 mg) was dissolved in DMF (10 ml), and HOBt 
35 (166.4 mg), WSCi hydrochloride (328.0 mg), and 1-naphthalenemethyiamine (0.195 ml) were added to the solution. 

The mixture was stirred for 12 hours at room temperature. After the reaction, the solvent was removed by distillation. 

The residue was dissolved in chloroform and the solution was extracted with 1 mol/l aqueous solution of hydrochloric 

acid. The organic layer was washed with a saturated aqueous solution of sodium hydrogencarbonate. The solvent was 

removed by distillation to obtain the title compound (631.7 mg) as a white solid. 
40 MS(FAB,Pos.):m/z=594[M+1] + . 

Example 23-2: Synthesis of N 5 -Boc-L-ornithine 1-naphthalenemethylamide (Compound X-2) 

[0179] The compound obtained in Example 23-1(250.8 mg) was dissolved in DMF (5 ml). After the addition of di- 
45 ethylamine (0.5 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed 
by distillation under reduced pressure and the residue was dried under vacuum to obtain the title compound (269.1 mg). 
MS(FAB,Pos.):m/z=372[M+1] + 

Example 23-3: Synthesis of N a -(4-N-Boc-aminobutyryl)-N 5 -Boc-L-ornithine 1-naphthalenemethylamide (Compound 
50 XVIII-2) 

[0180] The compound obtained in Example 23-2 (216.2 mg) was dissolved in DMF (4 ml). After the addition of WSCI 
hydrochloride (102.0 mg), HOBt (50.2 mg), and commercially available 4-N-Boc-aminovaleric acid (76.5 mg), the mix- 
ture was stirred for 16 hours at room temperature. After the reaction, the solvent was removed by distillation. The 
55 residue was dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous 
solution of sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (10g, chloroform/ 
methanol = 30/1) to obtain the title compound (148.9 mg) as a white solid. 
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MS(FAB,Pos.) :m/z=557 [M+1J+ 

1 H-NMR(500MHz,DMSO-d 6 ):S=1 .36(9H,s,),1 .37(9H,s),1 .41-1 .57(1 H, m), 1 .58-1 .70(3H,m),2.13(2H,U=7.4Hz), 
2.84-2.97(2H,m),4.27 (1H,m),4.73(2H,d,J=4.4H2),6.77(1H,d f J=5.7Hz),6.81(1H,t f J=5. 7Hz),7.41-7.49(2H,m),7.53- 
7.58(2H,m),7.845(1H,d,J=8.1Hz), 7.92-7.97(1 H t m),8.01-8.05(2H f m),8.47(1H,d,J=5.7Hz). 

5 

Example 23-4: Synthesis of (S)-2-(4-(N-2-picttlylamino)buty^ acid 
1-naphthalenemethylamide [Compound No. 24] 

[01 81 ] The compound obtained in Example 23-3 (1 02.7 mg) was dissolved in methanol (1 .0 ml), and 4 mol/l hydrochloric 
10 acid/dioxane solution (1.0 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried using a vacuum pump. 50.7 mg of the product (50.7 
mg) was dissolved in methanol (1.0 ml). After the addition of triethytamine (39.1 u.l) and 2-picolyiamine (23.1 |xl), the 
mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed by distillation. After the 
addition of anhydrous methanol (1.0 ml), the residue was cooled to 0°C and sodium borohydride (35.3 mg) was added. 
is The mixture was stirred for one hour. After the reaction, the solvent was removed by distillation. The residue was purified 
by silica gel column chromatography (4 g, chloroform/methanol/water = 7/3/0.5). The compound was dissolved in 1 mol/ 
I aqueous solution of hydrochloric acid and water was removed by distillation to obtain hydrochloride of the title compound 
(44.2 mg) as a white solid. 
MS(FAB,Pos.) :m/z=539[M+1] + 

20 iH-NMR(500MHz,DMSO-d 6 ) -.6=1.57-1.62(1 H,m), 1.62-1. 71 (3H,m), 1.85-2.00(2H,m),2.9r>3.05(2H,m),4.30(2H,s),4.29- 
4.35(1 H,m), 4.34 (2H jS ),4.73(2H,d,J=5.6Hz),7.40-7.60(6H,m),7.67(2H,dd, J=10.9,7.8Hz),7.84(1H,d,7.8Hz),7.90-8.01 
(3H,m),8.05(1H,d,J= 7.3Hz),8.31(1H,d,J=8.1Hz),8.63-8.75(3H,m),9.40-9.68(4H,br). 

Example 24: Preparation of (2S)-2-(trans-(4-(5 > 6,7,8-tetrahydroquinolin-8-yl)aminomethyl) cyclohexyicarbonyl) amino- 
25 5-(5,6,7,8-tetrahydroquinolin-8-y1amino)valeric acid 1-naphthalenemethylamide [Compound No. 25] 

Example 24-1: Synthesis of N-Boc-tranexamic acid (Compound XVII-2) 

[0182] Tranexamic acid (3.14 g) was dissolved in dioxane (63 ml). After the addition of di-t-butyl-di-carbonate (4.59 
30 ml) and 1 mol/l aqueous solution of sodium hydroxide (20 ml), the mixture was stirred for 3.5 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dissolved in 1 mol/l aqueous solution of 
sodium hydroxide (20 ml) and distilled water (1 0 ml). 1 mol/l aqueous solution of hydrochloric acid was added to produce 
crystals. The crystals were collected by filtration, dissolved in chloroform, washed with saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was removed by distillation to obtain the target compound (4.88 g) as a white 
35 solid. 

MS(FAB,Pos.):m/z=258[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=0.95(2H,qd,J=12 8,3.0Hz), 1.20-1. 58 (12H,m),1.83(2H,d,J=11.5Hz),2.04(2H,dd, 
J=1 3.9,3.0Hz),2.25(1 H,tt, J=1 2.2,3.0Hz),2.99(2H,t, J=6.3Hz),4.66(1 H,brs). 

40 Example 24-2: Synthesis of N a -(4-trans-(N-Boc-aminomethyicyclohexyl)carbonyl)-N 6 -Boc-L-ornithine 
1-naphthalenemethylamide (Compound XVIII-3) 

[0183] The compound obtained in Example 23-2 (328.2 mg) was dissolved in DMF (6 ml). After the addition of WSCI 
hydrochloride. (146.3 mg), HOBt (75.4 mg), and the compound obtained in Example 24-1 (156.3 mg), the mixture was 

<5 stirred for 5.5 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform and washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution of 
sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (25 g, chloroform/methanol 
= 25/1) to obtain the title compound (213.0 mg) as a white solid. 

so MS[FAB,Pos.):m/z=611[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :6=0.76-0.90(2H,m),1 .20-1 .40(4H,m), 1 .36(9H,s),1 .37(9H,s),1 .40-1 .55(1 H,m),1 .58-1 .77 
(6H,m),2.13 (1H,t,J=11.9Hz),2.75(2H,dd,J=12.5,6.3Hz),2.81-2.93(2H,m), 4.25(1H,dd,J=14.0,8.5Hz);4.72(2H,d, 
J=5.6Hz),6.77-6.83(2H,m), 7.41(1H,d,J=6.6Hz),7.45(t,J=7.5Hz),7.52-7.57(2H,m),7.83-7.87 (2H,m),7.92-7.96(1H,m), 
8.01-8.04(1 H,m),8.38 (1H,t,J= 5.6Hz). 
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Example 24-3: Synthesis of (2S)-2-(trans-(4-(5,6 J,8-tetrahydroquinolin-8-yl)aminomethyl)cyclohexylcarbonyl) amino- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 25] 

[0184] The compound obtained in Example 24-2 (108.3 mg) was dissolved in methanol (1.0 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (1.0 ml) was added. The mixture was stirred for 90 minutes at, room temperature. After 
the reaction, the solvent was removed by distillation and the residue was dried using a vacuum pump to obtain a crude 
product (111.5 mg) as a white solid. 39.1 mg of the crude product was dissolved in methanol (0.8 ml). Triethylamine 
(3 drops) was added to adjust the pH to 7-8. Then, 5,6,7, 8-tetrahydroquinolin-8-one (72.4 mg) was added. Sodium 
cyanoborohydride (41.6 mg) and acetic acid (30 drops) were added to the solution. The mixture was stirred for 22 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (2 g, chloroform/methanol/water = 7/3/0.5). The compound was dissolved in 1 mol/ 
I aqueous solution of hydrochloric acid and water was removed by distillation to obtain hydrochloride of the title com- 
pound (23.3 mg) as a white solid. 
MS(FAB,Pos.) :m/z=673[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :S=0.90-1 .07(2H,m),1 .23-1 .42(2H,m), 1 .55-1 .95(14H,m),1 .97-2.08(2H,m),2.20(1 H,d, 
J=11.8Hz),2.27-2.36(2H,m), 2.65-2.72 (2H,m),2.75-2.85(4H,m),2.87-3.00(1H, m) ,3.01-3.11 (1H,m),4.28-4.35 (1H,m)' t 
4.37-4.42(1 H,m),4.42^l.52(1 H,m),4.73(1 H,dd,J=1 5.8,5.6Hz),4.75(1 H,dd,J=1 5.8,5.6Hz ),7.36-7.45(3H,m),7.46(1 H,d, 
J=7.1 Hz),7.53-7.56(2H,m),7.68 (2H,d,J=7.8Hz),7.85(1 H,d, J=7.8Hz),7.94-7.96 (1 H,m), 8.03-8.06(1 H,m),8.49(1 H,d, 
J=3.9Hz),8.45-8.60(2H,brs),8.96(2H, brs),9.04(2H,brs). 

Example 25: Preparation of (2S)-2-(4-(5,6,7,8-tetrahydroquinolin-8-ylaminomethyl)naphthoyl)amino- 
5-(5 ) 6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 26] 

Example 25-1: Synthesis of methyl 4-Boc-aminomethyl-1 -naphthalene carboxylate (Compound XVI-1) 

[0185] The compound obtained in Example 17-3 (209.9 mg) was dissolved in DMF (4 ml). After the addition of di-t- 
butyldicarbonate (322 uJ) and triethylamine (262 uJ), the mixture was stirred for 18 hours at room temperature. After 
the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography (6 
g, chloroform) to obtain the title compound (288.9 mg) as pale yellow oil. 
MS(FAB,Pos.) :m/z=316[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=1.47(9H,s) I 4.00(3H,s),4.82(2H,d,J= 5.6Hz),4.89(1H,brs),7.48(1 H,d,J=7.6Hz),7.58-7.66 
(2H,m),8.09 (1 H,d,J=8.3Hz) 8.11 (1H,d,J=7.6Hz),8.94(1H,d,J=8.1Hz). 

Example 25-2: Synthesis of 4-Boc-aminomethyl-1 -naphthalene carboxylic acid (Compound XVII-3) 

[0186] The compound obtained in Example 25-1 (266.6 mg) was dissolved in THF (2.7 ml) and methanol (2.7 ml). 
After the addition of 1 mol/l aqueous solution of sodium hydroxide (2.7 ml), the mixture was stirred for 5 hours at room 
temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in distilled water 
and 1 mol/l aqueous, solution of hydrochloric acid was added to produce a precipitate. The precipitate was collected 
by filtration and dried to obtain the title compound (233.5 mg) as a white solid. 
MS(FAB,Pos.) :m/z=302[M+1] + 

lH-NMR(500MHz,CDCI 3 ):5=1.41(9H,s),4.64(2H,d,J=5.8Hz) > 4.89 (1 H,brs),7.46(1H,d,J=7.5Hz),7.57(1H,t,J=5.8Hz) 
7.58-7.68(2H, m),8.10(1H,d,J=7.5Hz),8.19(1H,d,J=8.2Hz),8.90(1H,d,J=7.5Hz). 

Example 25-3: Synthesis of N a -4-(N-Boc-aminomethyl)naphthoyl-N 5 -Boc-omithine 1-naphthalenemethylamide 
(Compound XVIII-4) 

[0187] The compound obtained in Example 23-2 (170.3 mg) was dissolved in DMF (3 ml). After the addition of WSCI 
hydrochloride (73.6 mg), HOBt (42.9 mg), and the compound obtained in Example 25-2 (78.6 mg), the mixture was 
stirred for 14 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform, washed with 1 mol/i hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and 
saturated brine, and dried over anhydrous sodium sulfate. After the solvent was removed by distillation, the residue 
was purified by silica gel column chromatography (10 g, chloroform/methanoi =30/1 ) to obtain the title compound (84.0 
mg) as a white solid. 
MS(FAB,Pos.) :m/z=655[M+1] + 
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Example 25-4: Synthesis of (2S)-2-{4-(5,6 J,8-tetrahydroquinolin-8-ylaminpmethyl)naphthoyiamtno>- 
5-(5,6,7,&-tetrahydroquinoIin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 26] 

[01 88] The compound obtained in Example 25-3 (50.4 mg) was dissolved in methanol (0.5ml) and 4 mol/l hydrochloric 
5 acid/dioxane solution (0.5 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the reaction solution was concentrated and dried under reduced pressure. 50.5 mg of the compound was dissolved in 
methanol (1 ml). Triethylamine (26.9 uJ), 5,6,7 t 8-tetrahydroquinolin-8-one (28.3 mg), and sodium cyanoborohydride 
(1 5.0 mg) were added. 1 0 drops of acetic acid was added to adjust the pH of the mixture to about 4-5. Then, the mixture 
was stirred for 19 hours at room temperature. After the reaction, the reaction mixture was concentrated. The residue 
10 was purified by silica gel column chromatography (3.5 g, chloroform/methanol = 1 0/1 .5) and treated with 1 mol/l aqueous 
solution of hydrochloric acid to obtain hydrochloride of the title compound (52.8 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=717[M+1] + 

1 H-NMR(500MHz, DMSO-d 6 ):6=1 .75-2. 1 1 (1 0H,m),2.1 3-2.21 (1 H,m), 2.31 -2.40 (1 H,m),2.79-2.84(2H,m) ? 2.85-2.91 (2H, 
m),2.95-3.03 (1 H,m),3.04-3.20(1 H,m),4 .41-4 .48(1 H,m),4.58-4.71 (3H,m), 4.79-4.89(2H ? m),4.95-5.05(1 H,m),7.39(1 H, 
15 dd,J=7.8,4.8Hz), 7.43-7.47(1 H,m), 7.49(1 H,d,J=8.1Hz) l 7.53-7.59(3H,m),7.60-7.64(1h,m),7.69(1H,d,J=8.1 Hz), 
7.69-7.75(3H,m),7.87(2H,t,J= 7.1 Hz),7.95-7.99(1 H,m),8.1 0-8.1 3(1 H,m),8.29(1H,d,J =8.5Hz), 8.37(1 H,d,J=6.8Hz), 
8.48(1 H,d, J=3.7Hz),8.61 (1 H,d, J=3.9Hz),8. 78(1 H,t, J=5.6Hz),8.87(1 H,d, J=8.1 Hz),9.26(2H,br),9.74(2H t br). 

Example 26: Preparation of (S)-2-(4-(N-2-picolylaminomethyi)naphthoylamino)-5-(2-picolylamino)valeric acid 
20 1-naphthalenemethylamide [Compound No. 27] 

[0189] The compound obtained in Example 25-3 (26.9 mg) was dissolved in methanol (0.56 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (0.56 ml) was added. The mixture was stirred for 2 hours at room temperature. After the 
reaction, the reaction solution was concentrated and dried under reduced pressure. 50.5 mg of the product was dis- 

25 solved in methanol (0.56 ml). After the addition of triethylamine (13.9 uJ) and 2-pyridine aldehyde (8.2 mg), the mixture 
was stirred for 19 hours at room temperature. After the reaction, the reaction solution was concentrated. The residue 
was dried under reduced pressure and dissolved in anhydrous methanol (0.56 ml). The mixture was cooled to 0°C. 
Sodium borohydride (10.3 mg) was added to the solution and the mixture was stirred for 7 hours at room temperature. 
After the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column chromatography 

30 (1.5 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain 
hydrochloride of the title compound (21.8 mg) as a white solid. 
MS(FAB,Pos.):m/z=637[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1. 78-1. 97(4H,m),2.96-3.10(2H,m), 4.31 (2H,s),4.47(2H,s),4.58-4.65(1 H,m),4.72^.88 
(3H,m), 7.44-7.51 (3H,m).7.54-7.64(6H,m),7.68-7.70(2H t m),7.88(1H,d, J=8.3Hz),7.90(1H,d,J=5.9 Hz),7.91-8.00(3H, 
35 m),8.10-8.13(1H, m),8.28(1H,d,J=8.8Hz),8.30(1H,d,J=8.5Hz),8.63(1H,ddd,J=4.9, 1.7,1 .0Hz),8.71(1H,d,J=4.9Hz), 
8.75(1 H,d,J=5.4Hz),8.86(1H,d, J=8.1Hz),9.30(2H,br),9.83(2H,br). 

Example 27: Preparation of (S)-2-(4-((imidazol-2-yimethyl)aminomethyl)naphthoylamino)-5-((imidazol-2-ylmethyl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 28] 

40 

[0190] The compound obtained in Example 25-3 (1 00.0 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for 1.5 hours at room temperature. After the reaction, 
the reaction solution was concentrated and dried under reduced pressure. 108.2 mg of the crude product was dissolved 
in methanol (2 ml). After the addition of triethylamine (51.5 uJ) and 2-imidazole carboaldehyde (30.9 mg), the mixture 

45 was stirred for 24 hours at room temperature. After the reaction, the reaction solution was concentrated. The residue 
was dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 0°C. Sodium 
borohydride (26.3 mg) was added to the solution and the mixture was stirred for 0.5 hour at room temperature. After the 
reaction, the reaction mixture was concentrated. The residue was purified by silica gel column chromatography (1.5 g, 
chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain of the title 

50 compound (64.2 mg) as a white solid. 
MS(FAB,Pos.):m/z=614[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 +D 2 O) :6=1.70-1.96(4H,m),3.02-3.15(2H, m),4.47(2H,s),4.60-4.65(1H,m),4.65(2H,s),4.75- 
4.91(3H,m), 7.48-7.52(1 H,m),7.54-7.68(8H,m),7.70-7.74(2H,m),7.77(1H,d t J=7.6Hz),7.89(1H,d,J=8.1Hz),7.97-7.99 
(1 H,m),8.09-8.1 2(1 H,m), 8.23-8.28(2H,m). 
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Example 28: Preparation of (S)-2-(4-((1-methylimidazol-2-ylmethyl)aminomethyl)naphth 
5-((1-methylimida2ol-2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 29] 

[0191] The compound obtained in Example 25-3 (100.3 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
5 acid/dioxane solution (2 ml) was added. The mixture was stirred for 4 hours at room temperature. After the reaction, 
the reaction solution was concentrated and dried under reduced pressure. The residue was dissolved in methanol (2 
ml). After the addition of triethylamine (51.5, ^l) and 1-methyl-2-imidazole carboaldehyde (37.4 mg), the mixture was 
stirred for 24 hours at room temperature. After the reaction, the reaction solution was concentrated. The residue was 
dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 0°C. Sodium 
10 borohydride (33.1 mg) was added to the solution and the mixture was stirred for 0.5 hour at room temperature. After 
the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column chromatography 
(1.5 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain 
hydrochloride of the title compound (75.4 mg) as a white solid. 
MS(FAB,Pos.):m/z=643[M+1] + 

15 1 H-NMR(500MHz,DMSO~d 6 ):5=1.80-1.97(4H,m),3.02-3.17(2H,m) l 3.98(3H,s), 4.01 (3H,s),4.55(2H,s),4.60-4.66(1 H, 
m),4.80(2H, s),4.81(1 H,dd,J=15.6,5.6Hz),4.85(1H,dd,J=15.6,5.6Hz),4.92(2 H,s),7.47-7.51(1H,m),7.54-7.60(3H,m), 
7.63(1 H,t, J=7. 1 Hz), 7.69(1 H,t, J=7.1 Hz),7.74(1 H,d, J=7.3Hz),7.76-7.79(4H,m),7.86-7.89(2H,m),7.96-7.98(1 H,m), 
8.1 0-8.1 2(1 H,m),8.29(1 H,d,J= 8.3Hz),8.37(1 H,d,J,8.5Hz),8.78(1 H,t, J=5.6Hz),8.89(1 H,d, J=7. 8Hz),1 0.21 (2H t brs). 

20 Example 29: Preparation of (S)-2-(4-((1-methylimidazole-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylpyrrol- 
2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 30] 

Example 29-1 Synthesis of N^-fN-Boc-aminomethylJbenzoyl-NS-Cbz-L-ornithine 1-naphthalenemethylamide 
(Compound XVIII-5) 

25 

[0192] The compound obtained in Example 8-6 (5.12 g) was dissolved in DMF (100 ml). After the addition of WSCI 
hydrochloride (2.94 g), DMAP (1 .88 g), and the compound obtained in Example 1 9-1 (2.572 g), the mixture was stirred 
for 16 hours at room temperature. After the reaction, the solvent was removed by distillation. Chloroform was added 
and the mixture was washed with 1 mol/l aqueous solution of hydrochloric acid. The solvent was removed by distillation. 
30 The resulting solid was washed with a 1:1 mixed solution of hexane and ethyl acetate to obtain the title compound 
(6.21 g) as a white solid. 
MS(FAB,Pos.):m/z=639[M+1] + 

Example 29-2: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)benzoylamino)-5-((1-methylpyrrol-2-ylmethyl)amino)valeric 
35 acid 1-naphthalenemethylamide (Compound XXI-1) 

[0193] The compound obtained in Example 29-1 (209.5 mg) was dissolved in methanol (8 ml). After the addition of 
10% Pd-C (209.5 mg), the mixture was stirred for 140 minutes under normal pressure hydrogen atmosphere. After the 
reaction, the catalyst was removed by filtration through celite and the solvent was removed by distillation from the 

40 reaction solution. The residue obtained was dissolved in anhydrous methanol (5 ml). After the addition of 1 -methyl- 
2-pyrrolecarboxyaldehyde (49.7 the pH of the solution was adjusted to about 5 with the addition of acetic acid. 
Then, sodium cyanoborohydride (61.8 mg) was added and the mixture was stirred for 25 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(12 g, chloroform/methanol = 15/1) to obtain the title compound (101.8 mg) as a white solid. 

45 MS(FAB,Pos.) :m/z=598[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1.39(9H J s),1.63-1.90(4H,m),2.64-2.77(2H,m),3.57(3H 

J=6.2Hz),4.49-4.54(1 H,m),4.76(2H,d, J=5.6Hz), 5. 94(1 H,m), 6. 06(1 H,m), 6.72(1 H ,m),7.31 (2H,d, J-8.3Hz),7.44-7.55 
(5H,m), 7.83-7.87(3H,m), 7.93-7.96(1 H,m),8.04-8.08.(1 H,m),8.49-8.51(1 H,m),8.55-8.57 (1H,m). 

50 Example 29-3: Synthesis of (S)-2-(4-((1-methylimidazole-2-ylmethyi)aminomethyl)benzoylamino)-5-((1-methylpyrroi- 
2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 30] 

[0194] The compound obtained in Example 29-2 (100 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, the solvent 
55 was removed by distillation. The residue was dissolved in anhydrous methanol (4ml). After the addition of triethylamine 
(83.9 |il) and 1-methyl-2-imidazole carboxyaldehyde (22.1 mg), the mixture was stirred for 3 hours at room temperature. 
After the solvent was removed by distillation, anhydrous methanol (2 ml) was added and the mixture was cooled to 
0°C. Sodium borohydride (12.7 mg) was added to the solution and the mixture was stirred for 62 hours, while allowing 
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gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (10 g, chloroform/methanol = 2/1). The compound was dissolved in 1 
mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of the 
title compound (71.7 mg) as a light reddish solid. 
5 MS(FAB,Pos.):m/z=592[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.72-1.87(4H f m),2.91(2H,m) > 3.95(3H, s),4.08-4.09 (2H,m),4.39(2H,m),4.53-4.56(3H, 
m),4.76(2H,d,J= 5.7Hz),5.98-5.99(1 H,m),6.22-6.24(1 H,m),6.78-6.79(1 H,m), 7.45-7.49(2H,m),7.53-7.56(2H,m) > 
7.71-7.73(4H,m),7.83-7.86 (1 H f m),7.93-7.95(1 H,m),7.96-8.01(2H,m),8.06-8.08(1H,m) J 8.71-8.73(2H,m),9.00(2H,br). 

10 Example 30: Preparation of (S)-2-(4-((imidazol-2-ylmethy1)aminomethyl)benzoy1amino)-5-((1-methy1pyrrole- 
2-yimethyl)amino)valeric acid 1-naphthalenemethytamide [Compound No. 31] 

[01 95] The compound obtained in Example 29-2 ( 1 06. 1 mg ) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 3 hours at room temperature. After the reaction, the solvent 

15 was removed by distillation. The residue was dissolved in anhydrous methanol (8 ml). After the addition of triethyiamine 
(89.0 uJ) and 2-imidazole carboxyaldehyde (25.6 mg), the mixture was stirred for 2 hours at room temperature. After 
the solvent was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was cooled to 0°C. 
Sodium borohydride (13.4 mg) was added to the solution and the mixture was stirred for 24 hours, while allowing 
gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue was 

20 purified by silica gel column chromatography (10 g, chloroform/methanol = 3/1). The compound was dissolved in 1 
mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of the 
title compound (75.0 mg) as a light reddish solid. 

MS(FAB,Pos.) :m/z=578[M+1] + 1 H-NMR(500MHz,DMSO-d 6 ):5=1 .72-1 .91(4H,m),2.91(2H,m) ,4.07-4.1 0(2H,m),4.39 
(2H,s),4.53-4.57(3H,m),4.75^.77(2H,m),5.98-5.99(1H,m),6.22-6.24(1H,m),6.78-6.79(1H,m),7.45-7.48(2H,m), 
25 7.53-7.56(2H,m),7.69-7.73(4H,m),7.83-7.86(1H,m),7.93-7.99 (3H,m),8.01-8.08,(1 H,m),8.71-8.72(2H,m),8.98(2H, 
brs). 

Example 31 : Preparation of (S)-2-(4-((pyrazol-3-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylpyn-ole-2-ylmethyl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 32] 

30 

[01 96] The compound obtained in Example 29-2 (1 1 0.0 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 3 hours at room temperature. After the reaction, the solvent 
was removed by distillation. The residue was dissolved in anhydrous methanol (4 ml). After the addition of triethyiamine 
(92.2 uJ) and pyrazole-3-carboxyaldehyde (21.2 mg), the mixture was stirred for 16 hours at room temperature. After 

35 the solvent was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was cooled to 0°C. 
Sodium borohydride (13.9 mg) was added to the solution and the mixture was stirred for 25 minutes, while allowing 
gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (10 g, chloroform/methanol = 5/1). The compound was dissolved in 1 
mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of the 

40 title compound (55.6 mg) as a pale orange solid. 
MS(FAB,Pos.) :m/z=578[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.72-1.91(4H,m),2.91(2H,br),3.64 (3H,s),4.07-4.22(6H,m),4.53^.57(1H,m), 4.76- 
4.77(2H,m), 5.98-5.99(1 H,m),6.22-6.23(1H,m),6.45-6.51(1H,m),6.78-6.79 (1 H,m),7.45-7.49(2H,m),7.52-7.57(2H,m), 
7.63-7.65(2H,m), 7.79-7.80(1 H,m),7.83-7.86(1H,m),7.93-8.00(3H,m),8.06-8.08 (1H,m),8.70-8.83(2H,m),9.00(2H,br), 
45 9.76(2H,br). 

Example 32: Synthesis of (S)-2-(4-((1-methylbenzimidazol-2-ylmethyl)aminomethyl)benzoy1amino)- 
5-((1-methylbenzimidazol-2-yl)methylamino)valeric acid 1-naphthalenemethylamide [Compound No. 33] 

50 [01 97] The compound obtained in Example 1 9-2 (1 00.4 mg) was dissolved in methanol(1 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (1 ml) was added. The mixture was stirred for 3 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dissolved in methanol. The solution was neutralized with 
Amberlite IRA-41 0, and then the solvent was removed by distillation. The residue was dissolved in anhydrous methanol 
(1 ml). After the addition of 1 -methyl-2-formylbenzimidazole (53.8 mg), the mixture was reacted for 1.5 hours at room 

55 temperature. The reaction solution was concentrated, dried under reduced pressure, and again dissolved in methanol 
(2 ml). After the addition of sodium borohydride (25.6 mg), the mixture was reacted for 0.5 hour at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dissolved in chloroform, washed with 
distilled water and saturated brine, and dried over anhydrous sodium sulfate. The solvent was concentrated and the 
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residue was purified by silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0.5). After the addition 
of 1 mol/l hydrochloric acid, the residue was concentrated and azeotropically distilled to obtain hydrochloride of the 
title compound (28.2 mg) as a white solid. 
MS(Fab,pos.):m/z=693[M+H] + 

5 1 H-NMR(500MHz,DMSO-d 6 ):S=1.87-1.97(4H,m),3.93(3H,s),3.97(3H, s),4.46(2H,s),4.55-4.62(1H,m),4.64(2H,s),4.67 
(2H,s),4.76(2H, d,J=5.6Hz),7.36-7.58(6H,m),7.71-7.79(7H,m),7.93-7.95(1 H,m), 8.01(2H,d,J=8.5Hz),8.05-8.08(1H, 
m),8.73-8.76(2H,m),9.94(2H, brs) 

Example 33: Preparation of (S)-2-(4-((1-methylbenzimidazole-2-ylmethyl)aminomethyl)benzoylamino)- 
10 5-((i -methyl pyrrol-2-yi methyl )amino) valeric acid 1-naphthalenemethylamide [Compound No. 34] 

[01 98] The compound obtained in Example 29-2 (1 56.3 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 165 minutes at room temperature. After the reaction, the 
solvent was removed by distillation. The residue was dissolved in anhydrous methanol (4 ml). After the addition of 

*5 triethylamine (131.1 uJ) and 1-methyl-2-formylbenzimidazole (62.8 mg), the mixture was stirred for 12 hours at room 
temperature. After the solvent was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was 
cooled to 0°C. Sodium borohydride (19.8 mg) was added to the solution and the mixture was stirred for 30 minutes, 
while allowing gradually to become room temperature. After the reaction, the solvent was removed by distillation. The 
residue was purified by silica gel column chromatography (10 g, chloroform/methanol = 10/1). The compound was 

20 dissolved in 1 mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hy- 
drochloride of the title compound (44.1 mg) as a reddish white solid. 
MS(FAB,Pos.):m/z=642[M+1] 1 

1 H-NMR(500MHz,DMSD-d 6 ):8=1.73-1.91(4H,m),2.09(2H,br),3.64 (3H,s),3.85(3H,s),4.08-4.12(2H,m),4.38-4.43(2H, 
m),4.47-4.59 (3H,m),4.76-4.77(2H,m),5.98-5.99(1H,m),6.22-6.23(1H,m), 6.79-6.80(1 H,m),7.29-7.59(6H,m), 
25 7.60-7.73(2H,m),7.84-7.86 (1 H,m),7.94-8.08(4H,m), 8.70-8.72(2H,m),8.96(2H,br). 

Example 34: Preparation of (S)-2-(4-((thiazol-2-yimethyl)aminomethyl)benzoylamino)-5-((1-methylpyrrole-2-ylmethyl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 35] 

30 [0199] The compound obtained in Example 29-2 (161 .1 mg) was dissolved in methanol (2 ml), and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 12 hours at room temperature After the reaction, the solvent 
was removed by distillation. The residue was dissolved in anhydrous methanol (4 ml). After the addition of triethylamine 
(135.1 uJ) and 2-formylthiazole (28.1 p.!), the mixture was stirred for 2.5 hours at room temperature. After the solvent 
was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was cooled to 0°C. Sodium boro- 

35 hydride (20.4 mg) was added to the solution and the mixture was stirred for 20 minutes, while allowing gradually to 
become room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (1 0 g, chloroform/methanol = 1 0/1 ). The compound was dissolved in 1 inol/l aqueous 
solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of the title compound 
(81.4 mg) as a pale orange solid. 

40 MS(FAB,Pos.) :m/z=595[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.72-1.91(4H,m),2.91(2H,br),3.65 (3H,s), 4.17^.32(2H,m),4.53-4.57(3H,m),4.76- 
4.77(2H,m), 5.98-5.99(1 H,m),6.23-6.24(1H,m),6.78-6.79(1H,m) J 7.45-7.52 (2H,m),7.53-7.56(2H,m),7.65-7.70(2H,m), 
7.83-7.86(2H,m), 7.88-7.99(4H,m),8.00-8.08(1 H,m),8.70-8.74(2H,m),9.02(2H, br),10.14(2H,br). 

45 Example 3,5: Preparation of (S)-2-(4-((1-methylimidazole-2-ylmethyl)aminomethyl)benzoylamino)-5-((imidazol- 
2-ylmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 36] 

Example 35-1: Synthesis of (S)-2-((N-Boc-aminomethyl)benzoylamino)-5-((imidazol-2-ylmethyl)amino)-L-ornithine 
1-naphthalenemethylamide (Compound XXI-2) 

50 

[0200] The compound obtained in Example 29-1 (233.5 mg) was dissolved in methanol (8 ml). After the addition of 
10% Pd-C (233.5 mg), the mixture was stirred for 140 minutes under normal pressure hydrogen atmosphere. After the 
reaction, the catalyst was removed by filtration through celite and the solvent was removed by distillation from the 
reaction solution. The residue obtained was dissolved in anhydrous methanol (5 ml). After the addition of 2-imidazole 
55 carboxyaldehyde (42.2 mg), the mixture was cooled to 0°C. Then, sodium borohydride (27.7 mg) was added. The 
mixture was stirred for 30 minutes at 0°C and one hour at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (12 g, chloroform/methanol = 10/1) to 
obtain the title compound (108.1 mg) as a white solid. 
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1 H-NMR(500MHz,DMSO-d 6 ): 6=1. 39(9H,s),1. 42-1 .56(2H,m) f 1. 72-1. 82(2H t m), 3.68(2H,s),4.12-,4.17(2H,m),4.43,- 
4.5,1(5H,m) t 4.7S4.76(2H,m),5.29-5.31 (2H,m),7.3f>7.31(2H,m),7.44-7.55 (5H,m),7.83-7.86(3H,m),7.92-7.95(1H, 
m), 8.04-8.06(1 H,m), 8. 48-8. 56(2 H,m). 

5 Example 35-2: Synthesis of (S)-2-(4-((1-m ethyl imidazole-2-y1methy!)aminome^ 
2-ytmethy1)amino)valeric acid 1-naphthalenemethy!amide [Compound No. 36] 

[0201] The compound obtained in Example 35-1 (104.2 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, the solvent 

10 was removed by distillation. The residue was dissolved in anhydrous methanol (4ml). After the addition of triethylamine 
(89.3 uJ) and 1-methyl-2-imidazole carboxyaldehyde (29.4 mg), the mixture was stirred for 12 hours at room temper- 
ature. After the solvent was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was cooled 
to 0°C. Sodium borohydride (13.5 mg) was added to the solution and the mixture was stirred for 85 minutes, while 
allowing gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue 

15 was purified by silica gel column chromatography (10 g, chloroform/methanol = 1/1). The compound was dissolved in 
1 mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of 
the title compound (34.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=579[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.74-1.91(4H,m),3.91(3H,s),4.37-4.59 (8H,m), 4.73-4.77(2H,m) t 7.44-7.71(10H,m), 
20 7.84-7.86(1 H, m),7.94-8.08 (4H,m), 8.69-8.72(2H,m). 

Example 36: Preparation of (S)-2-(4-((imidazol-2-ylmethyl)aminomethyl)benzoylamino)-5-((1-methylimidazol- 
2-ytmethyl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 37] 

25 Example 36-1: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)benzoyiamino)-5-((1-methytimidazol-2-ylmethyl) amino) 
valeric acid 1-naphthalenemethylamide (Compound XXI-3) 

[0202] The compound obtained in Example 29-1 (255.2 mg) was dissolved in methanol (10ml). After the addition of 
10% Pd-C (170mg), the mixture was stirred for 120 minutes under normal pressure hydrogen atmosphere. After the 

30 reaction, the catalyst was removed by filtration through celite and the solvent was removed by distillation from the 
reaction solution. The residue obtained was dissolved in anhydrous methanol (8ml). After the addition of 1-methyl- 
2-imidazole carboxyaldehyde (52.8 mg), the mixture was cooled to 0°C. Then, sodium borohydride (30.2 mg) was 
added. The mixture was stirred for 5 minutes at 0°C and 45 minutes at room temperature. After the reaction, the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (13 g, chloroform/methanol 

35 = 10/1 ) to obtain the title compound (117.4 mg) as a white solid. 
MS(FAB,Pos.) :m/z=598[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.39(9H,s),1.73-1.81(2H,m),3.57 (3H,s),4.16-4.17(2H,m),4.45-4.49(3H I m), 71-4.79 
(2H,m),5.22 (1 H,t, J=5.6Hz),6.70(1 H,d,J=1 .0Hz),6.75(1 H,d, J=1 .0Hz),7.00(1 H,d, J-1 .0Hz),7.06(1 H,d, J= 1 .0Hz), 
7.29-7.31 (2H,m),7.44-7.49 (3H,m),7.82-7.85(3H,m), 7.92-7.96 (2H,m),8.04-8.07(2H,m), 8.46-8.48(1 H,m),8.53-8.56 
40 (1H,m). 

Example 36-2: Synthesis of (S)-2-(4-((imidazole-2-ylmethy1)aminomethyl)benzoylamino)-5-((1-methylimidazol- 
2-yl m ethyl )amino)valeric acid 1-naphthalenemethylamide [Compound No. 37] 

45 [0203] The compound obtained in Example 36-1 (114.4 mg) was dissolved in methanol (2 ml), and 4 mol/l hydrochloric 
acid/dioxane (2 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, the solvent 
was removed by distillation. The residue was dissolved in anhydrous methanol (4 ml). After the addition of triethylamine 
(95.8 uJ) and 2-imidazole carboxyaldehyde (22.0mg), the mixture was stirred for 16 hours at room temperature. After 
the solvent was removed by distillation, anhydrous methanol (4 ml) was added and the mixture was cooled to 0°C. 

50 Sodium borohydride (14.5 mg) was added to the solution and the mixture was stirred for 4.5 hours, while allowing 
gradually to become room temperature. After the reaction, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (10 g, chloroform/methanol = 2/1). The compound was dissolved in 1 
mol/l aqueous solution of hydrochloric acid (2 ml) and water was removed by distillation to obtain hydrochloride of the 
title compound (81.3 mg) as a pale yellow solid. 

55 MS(FAB,Pos.) :m/z=579[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1 .77-1 .91(4H,m),3.93(3H,s),4.37-4.38 (2H,m),4.50-4.59(5H,m),4.73-4.77(2H,m), 
7.44-7.70(10H, m),7.82-7.88(1 H,m),7.92-8.01(3H,m),8.06-8.08(1H,m),8.62-8.75(2H,m),10.05-10.15 (2H,m). 
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Example 37: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoylamino)-5-(5,6 ,7,8-tetrahydroquinolin- 
8-ylamino)valeric acid 1-naphthalenemethyiamide [Compound No. 38] 

Example 37-1: Synthesis of N^-fN-Boc-aminomethyOnaphthoyl-NS-Cbz-L-omithine 1-naphthalenemethylamide 
(Compound XVII I-6) 

[0204] The compound obtained in Example 8-6 (209.1 mg) was dissolved in DMF (4 ml). After the addition of WSCI 
hydrochloride (91.5 mg), HOBt (54.0 mg), and the compound obtained in Example 25-2 (85.5 mg), the mixture was 
stirred for 19 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform, washed with methanol, and filtered to obtain the title compound (155.1 mg) as white foam. 
MS(FAB,Pos.) :m/z=689[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1 .41(9H,s), 1. 48-1. 62(2H,m),1 .63-1.82 (2H,m), 2.99-3.1 0(2H,m),4.52-4.61(1H,m), 
4.62(2H,d,J= 5.9Hz),4.81(2H,d,J=5.9Hz), 5.00(2H,s),7.28-7.39(6H,m),7.40 (1H,d,J=7.3Hz),7.45-7.49(1H,m)', 
7.49-7.61 (7H,m),7.86(1 H,d, J= 8.Hz),7.95-7.98(1 H,m),8.07(1 H,d,J=7.1 Hz),8.1 5(1 H,d, J=8.1 Hz), 8.24(1 H,d,J=8.1 Hz), 
8.59(1 H,br),8.67(1 H,d, J=7.8Hz). 

Example 37-2: Synthesis of N^-fN^-picolylaminomethylJnaphthoyl-N^Cbz-L-ornithine 1-naphthalenemethylamide 
(Compound XXIV-1) 

[0205] The compound obtained in Example 37-1 (149.6 mg) was dissolved in methanol (1.5 ml), and 4 mol/l hydro- 
chloric acid/dioxane solution (1.5 ml) was added. The mixture was stirred for 2.5 hours at room temperature. After the 
reaction, the reaction solution was concentrated and dried under reduced pressure. 70.0 mg of the product was dis- 
solved in methanol (2.8 ml). After the addition of triethylamine (48.0 uJ) and 2-pyridine aldehyde (12.0 pJ), the mixture 
was stirred for one hour at room temperature. After the reaction, the solvent was removed by distillation and the residue 
was dried under reduced pressure. Anhydrous methanol (6.5 ml) was added to the residue and the mixture was cooled 
to 0°C. Sodium borohydride (22.8 mg) was added to the solution and the mixture was stirred for 15 minutes at room 
temperature. After the reaction, the reaction solution was concentrated. The residue was purified by silica gel column 
chromatography (3.5 g, chloroform/methanoi = 20/1) to obtain the title compound (40.4 mg) as white foam. 
MS(FAB,Pos.) :m/z=680[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .52-1 .58(2H,m),1 .70-1 .78(2H,m), 3.02(2H,m),3.89(2H,s),4.21 (2H,s),4.53-4.59(1 H, 
m),4.81(2H,d, J=4.9Hz),4.99(2H,s), 7.21-7.40(7H,m),7.44-7.52(3H,m),7.52-7.61(6H,m),7.78(1H,td,J=7.6,1.7Hz),7.86 
(1 H,d,J=8.1 Hz),7.95-7.98(1 H,m),8.09(1 H,d, J=7.1 Hz),8.21 (1 H,d,J=8.3Hz),8.23(1 H,d, J=8.5Hz),8.47(1 H,d,J=5.6Hz), 
8.56(1 H,t, J=5.6Hz),8.64(1 H,d, J= 7.8Hz). 

Example 37-3: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoylamino)-5-(5,6,7,8-tetrahydroquinolin- 
8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 38] 

[0206] The compound obtained in Example 37-2 (32.7 mg) was dissolved in a dioxane/water (8/2) solution (1.5 ml). 
After the addition of 10% Pd-C (32.4 mg), the mixture was stirred for 24 hours under hydrogen atmosphere at room 
temperature. After the reaction, the catalyst was removed by filtration through celite and the solvent was removed by 
distillation under reduced pressure to obtain a crude product (24.9 mg). The crude product was dissolved in methanol 
(0.5 ml). Then, 5,6,7,8-tetrahydroquinolin-8-one (7.9 mg) and sodium cyanoborohydride (4.7 mg) were added. 7 drops 
of acetic acid was added to adjust the pH of the mixture to about 4-5. The mixture was stirred for 15.5 hours at room 
temperature. After the completion of the reaction, the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (5 g, chloroform/methanoi = 10/2). After the addition of 1 mol/l hydrochloric acid, the 
residue was concentrated and dried under reduced pressure to obtain the title compound (9.7 mg) as a white solid. 
MS(FAB,Pos.):m/z=677[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .62-2.01 (7H,m),2.30-2.40(1 H,m), 2.78-2.88(2H,m),2.95-3.03(1 H, m), 3. 04-3. 22(1 H, 
m),4.47(3H,m), 4.61-4.70(1 H,m),4.79(2H,s),4.83(1H,d,J=15.6,5.6Hz),4.85(1 H, dd,J=15.6,5.6Hz),7.37-7.42(1H,m), 
7.47-7.51(2H,m),7.52-7.64 (5H,m),7.67-7.73(3H,m),7.80(1H,d,J=7.1Hz),7.88(1H,d,J= 8.1Hz),7.93(1H,td,J=7.6, 
1 .7Hz),8.07-8.1 3(1 H,m),8.26-8.33(2H, m), 8.49(1 H,d,J=4.6Hz),8.71 (1 H,d,J=4.8Hz),8.76(1 H,brs),8.87 (1 H,d,J= 
7.8Hz),9.10(2H,br),9.80(2H,br). 
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Example 38: Preparation of (2S)-2^4-((N-imida2oi-2-ylmethyl)aminomethyi)naphthoylamino)- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethytamide [Compound No. 39] 

Example 38-1: Preparation of N^^aminomethylJbenzoyiamino-N-Cbz-L-ornithine 1-naphthalenemethylamide 
5 [Compound XXI 1 1-1] 

[0207] The compound obtained in Example 29-1 (351.2 mg) was dissolved in chloroform (5 ml), and trifluoroacetic 
acid (5 ml) was added. After 15 minutes, the reaction solution was concentrated. The residue was purified by silica gel 
column chromatography (10 g, chloroform/methanol = 5/1) to obtain the title compound (363.7 mg) as a light brown 
10 solid. MS(FAB,Pos.):m/z=539[M+1] + 

1 H-NMR(500MHz,CDCl3):5=1.42-1.56(2H,m),1.70-1.84(2H f m), 2.96-3.06(2H,m),4.08-4.13(2H,m),4.48-4.53(1 H,m), 
4.74-4.79 (2H,m),4.98(2H,s),7.26-7.37(6H,m),7.45-7.50(2H,m) > 7.51-7.58 (4H,m),7.84-7.88 (1H,m), 7.92-7.98(3H,m), 
8.05-8.09(1 H, m),8.20(2H,br),8.52-8.59(2H,m). 

15 Example 38-2: Synthesis of N a -(4-(N-(imidazol-2-ylmethyl)aminomethyl)ben2oyl)-N 6 -Cbz-L-omithine 
1-naphthalenemethylamide (Compound XXI V-2) 

[0208] The compound obtained in Example 38-1 (107.2 mg) was dissolved in methanol (5 ml). After the addition of 
triethylamine (28 pJ) and 2-imidazole carboxyaldehyde (1 9 mg), the mixture was stirred for 2 days. Then, sodium boro- 
20 hydride (23 mg) was added. After 20 minutes, the reaction solution was concentrated with the addition of a small 
amount of silica gel. The obtained residue was purified by silica gel column chromatography (5 g, chloroform/methanol 
= 5/1 ) to obtain the title compound (72.2 mg) as a pale yellow solid. 
MS(FAB,Pos.) :m/z=619[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1. 41-1. 58(2H,m),1. 70-1 .84(2H,m) f 2.97-3.05 (2H,m),4 .48-4 .53(1 H,m),4.75(2H,d, 
25 J=5.6Hz),4.98(2H, s),6.79(1H,s), 7.02(1 H,s),7.26-7.38(6H,m),7.42-7.48(4H,m), 7.51-7.57(2H,m),7.82-7.90 (3H,m), 
7.93-7.96(1 H,m),8.04-8.08 (1H,m),8.44(1H,d t J=8.1Hz),8.51(1H,t, J=5.7Hz). 

Example 38-3: Synthesis of (2S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)benzoyiamino)- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 39] 

30 

[0209] The compound obtained in Example 38-2 (71.1 mg) was dissolved in dioxane (2.8 ml) and water (0.7 ml), 
and 5% Pd-C (35 mg) was added. Hydrogen gas was introduced into the reaction solution. After 22 hours, the reaction 
solution was filtered through a glass filter G4 and the filtrate was concentrated. The resulting residue was dissolved in 
methanol (3.2 ml), and 5,6,7,8-tetrahydroquinolin-8-one (21 mg) and triethylamine (28 were added. After 19 hours, 

35 sodium borohydride (15 mg) was added to the reaction solution. After 15 minutes, the reaction solution was concen- 
trated with the addition of a small amount of silica gel. The residue was purified by silica gel column chromatography 
(2.5 g, chloroform/methanol/water = 7/3/0.5). The crude product was dissolved in methanol and activated carbon was 
added to the solution. After removal of the activated carbon by filtration, the filtrate was concentrated to obtain yellow 
syrup. 1 mol/l hydrochloric acid was added to the syrup, and the mixture was azeotropically distilled with methanol and 

40 dried under reduced pressure to obtain hydrochloride of the title compound (21.7 mg) as a yellow solid. 
MS(FAB,Pos.):m/z=616[M+1] + 

1 H-NMR(500MHz,CDCl 3 ):8=1.68-2.03(5H,m),2.29-2.36(1H,m), 2.50-2.63 (2H,m),2.92-3.17(2H,m),4.36-4.47(3H,m), 
4.48-4.60 (3H,m),4.76(2H,d,J=5.4Hz),7.34-7.40(1H,m),7.42-7.48(2H,m), 7.50-7.56(3H, m) t 7.65-7.75 (5H,m), 
7.82-7.89(1 H,m),7.93-8.08 (4H,m),8.46(1H,t,J= 4.6Hz),8.59-8.72 (2H,m),9.06(1H,br). 

45 

Example 39: Preparation of (S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picoly1amtno)valeric 
acid 1-naphthalenemethylamide [Compound No. 40] 

Example 39-1: Synthesis of N CL 4-(aminomethyl)naphthoylamino-N 5 -Cbz-L-ornithine 1-naphthalenemethytamide 
50 (Compound XXIII-2) 

.[0210] The compound obtained in Example 37-1 (291.0 mg) was dissolved in chloroform (4.4 ml), and trifluoroacetic 
acid (4.4ml) was added. After 1 hour, the reaction solution was concentrated, azeotropically distilled with methanol, 
and dried under reduced pressure. The resulting residue was purified by silica gel column chromatography (10 g, 
55 chloroform/methanol = 10/1) to obtain the title compound (306.2 mg) as a white solid. 
MS(FAB,Pos.):m/z=589[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 6=1. 49-1. 64(2H,m),1. 67-1 .83(2H,m), 3.00-3.10 (2H,m),4.57-4.63(3H,m),4.79-4.86(2H,m), 
5.00 (2H,s),7.28-7.39(5H,m) s 7.48 (1 H,dd,J=7.1 ,8.1 Hz),7.52-7.71 (6H,m),7.87(1 H,d,J=8.1Hz),7.95-8.00(1H,m), 
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8.08-8.13(1H,m),8.18(1H,dJ=8^^ 

Example 39-2: Synthesis of N^-(imidazol-2-ylmethylamin^ 

1- naphthalenemethylamide (Compound XXIV-3) 

[0211] The compound obtained in Example 39-1 (304.0 mg) was dissolved in methanol (9ml). After the addition of 

2- imidazole carboxyaldehyde (55 mg), the mixture was stirred for 3 days. Then, sodium borohydride (59 mg) was 
added. After one hour, the reaction solution was concentrated with the addition of a small amount of silica gel. The 
obtained residue was purified by silica gel column chromatography (10g, chloroform/methanol = 10/1) to obtain the 
title compound (204.4mg) as a pale yellow solid. 

Example 39-3: Synthesis of NfM^imidazol^-ylmethylaminomethyOnaphthoylamino-L-ornithine 
1-naphthalenemethylamide (Compound XXV-1) 

[0212] A mixed solution of trifluoroacetic acid (1 .75 ml), thioanisole (0.49 ml), and m-cresol (0.44 ml) was added to 
the compound obtained in Example 39-2 (70.0 mg). After the reaction for 30 minutes, the reaction solution was con- 
centrated and water was added. The mixture was made acidic with the addition of a small amount of hydrochloric acid. 
The aqueous solution was washed with chloroform and the water layer was concentrated to obtain the title compound 
(112.5 mg) as a white solid. 

Example 39-4: Synthesis of (S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picolylamino)valeric 
acid 1-naphthalenemethylamide [Compound No. 40] 

[0213] The compound obtained in Example 39-3 (56 mg) was dissolved in methanol (1.4 ml). After the addition of 
pyridine-2-aldehyde (7 and triethylamine (11 uJ), the mixture was stirred for 17.5 hours. Then, sodium borohydride 
(6 mg) was added to the reaction solution. After stirring for 2 hours, the reaction solution was concentrated with the 
addition of a small amount of silica gel. The residue was purified by silica gel column chromatography (1 g, chloroform/ 
methanol/water = 7/3/0.5). After the addition of 1 mol/l hydrochloric acid to the resulting compound, the mixture was 
concentrated to dryness to obtain hydrochloride of the title compound (8.3 mg) as a light brown solid. 
MS(FAB,Pos.):m/z=626[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):d=1.78-1.97(4H,m),2.-47-2.60(4H,m), 3.00-3.12 (2H,m),4.31(2H,t,J=5.6Hz),) > 4.57-4.67 
(3H, m),4. 78-4. 90(3H,m), 7.44-7.78(1 2H,m),7. 74-8. 00(4H,m), 8.1 0-8.14(1 H, m),8.28(1H,d,J=9.3Hz),8.33(1 H,d, 

J=8.5Hz),8.64(1H,d,J= 4.9Hz) ,8.73(1 H,t,J=5.6Hz),8.88(1 H,d,J=8.1 Hz), 9.29(2H,br). 

Example 40: Preparation of (2S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)naphthoylamino)- 
5-(5,6,7 t 8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 41] 

[0214] The compound obtained in Example 39-4 (13.7 mg) was dissolved in methanol (0.69 ml), and 5,6,7,8-tetrahy- 
droquinolin-8-one (5.7 mg), acetic acid (69 uJ), and sodium cyanoborohydride (4.8 mg) were added. After two days, 
the reaction solution was concentrated. The residue was purified by silica gel column chromatography (0.5 g, chloro- 
form/methanol/water = 7/3/0.5). After the addition of 1 mol/l hydrochloric acid, the residue was concentrated to dryness 
to obtain the title compound (8.2 mg) as a white solid. 
MS(FAB,Pos.) :m/z=666[M+1] + 
1 H-NNR(500MHz,DMSO-d 6 ) : 8=1.74-2.08^^ 

m),4.79-4.90 (4H,m),7.37-7.77(12H,m),7.79-7.91(2H,m),7.96-8.00(1 H,m), 8.09-8.13(1 H,m),8.28-8.34(2H,m),8.49 
(1 H,d,J=4.6Hz),8.70-8.77(1 H,m),8.87(1 H,d,J=7.1 Hz), 9.08(2H,brs). 

Example 41: Preparation of (S)-2-((4-guanidinomethyl)benzoyl)-5-(N-2-picolylamino)-valeric acid 
1-naphthalenemethylamide [Compound No. 42] 

Example 41-1: Synthesis of 4-(N-Cbz-aminomethyl)benzoic acid (Compound XVll-4) 

[021 5] Commercially available 4-aminomethylbenzoic acid (5 g) was dissolved in 1 mol/l aqueous solution of sodium 
hydroxide (33 ml). Benzylchloroformate (5.2 ml) and 1 mol/l aqueous solution sodium hydroxide (40 ml) were gradually 
and simultaneously added while stirring at room temperature. After 3 hours, 1 mol/l hydrochloric acid was added to 
the reaction solution to adjust the pH to 3, and the deposited precipitate was collected by filtration through glass filter 
G4. The precipitate was washed with water and hexane, and dried under reduced pressure to obtain the title compound 
(8.162 g) as a white solid. 
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iH-NMR(500MHz,DMSO-d 6 ):6=4.26(2H,d,J=6.3H2) 1 5.05(2H,s) t 7.30-7.40(7H,m),7.88(2H,d,J=8.3H2) I 7.91(1H,t, 
J=6.3Hz). 

Example 41-2: Synthesis of N a -(4-(N-Cb2)aminomethylbenzoyl)-L-omithine 1-naphthalenemethylamide (Compound 
5 XX-1) 

[021 6] The compound obtained in Example 23-2 (350 mg) was dissolved in DMF (7 ml). After the addition of WSCI 
hydrochloride (265.0 g), DMAP (169 mg), and the compound obtained in Example 41-1 (276.0 mg), the mixture was 
stirred for 24 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 

10 dissolved in chloroform, washed with 1 mol/l aqueous solution of hydrochloric acid and saturated aqueous solution of 
sodium hydrogencarbonate, and dried over sodium hydrogensulfate. The solvent was removed by distillation and the 
residue was purified by silica gel column chromatography (20 g, chloroform/methanol = 10/1). 130 mg of the obtained 
product was dissolved in methanol (2.6 ml) and 4 mol/l hydrochloric acid/dioxane solution (2.6ml) was added. The 
mixture was stirred for 70 minutes at room temperature. After the reaction, the solvent was removed by distillation and 

15 the residue was dried under vacuum to obtain hydrochloride of the title compound (147 mg) as a white solid. 

Example 41-3: Synthesis of (S)-2((4-(N-Cbz) aminomethyibenzoyl)amino)-5-(2-picolylamino)valeric acid 
1-naphthalenemethylamide (Compound XXI-4-1) 

20 [0217] The compound obtained in Example 41-2 (0.15 g) was dissolved in methanol (3.0 ml), and 2-pyridine aldehyde 
(0.02 g), sodium cyanoborohydride (0.04 g), and triethylamine (0.02 g) were added. The reaction solution was adjusted 
to pH about 5 using acetic acid and stirred for 48 hours at room temperature. The resulting reaction solution was 
concentrated and dried. The residue was purified by silica gel column chromatography (15 g, chloroform/methanol = 
10/1) to obtain the title compound (0.05 g) as a colorless solid. 

25 MS(FAB,Pos):m/z=630[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ):5=1 .52-1 .62.(2H,m),1 .78-1 .85(2H,m), 2.64(2H,m),3.90 (2H,brs),4.26(2H,d),4.49(1 H,m), 
4.75(2H,m), 5.05(2H,s),7.27(2H,m),7.33 (2H,d),7.36(4H,m),7.38(1 H,m), 7.46(2H,m),7.53(2H,m),7.75(1 H,m),7.84(3H, 
m),8.05,(1H,m),8.50 (1H,m),8.53(2H,m). 

30 Example 41 -4: Synthesis of (S)-2((4-(N-Cbz)aminomethylbenzoyl)amino)-5- (N-Boc-2-picolylaminomethy1)valericacid 
1-naphthalenemethylamide (Compound XXI-4-2) 

[0218] The compound obtained in Example 41-3 (0.05 g) was dissolved in DMF (1 .0 ml) and triethylamine (0.01g), 
and the resulting solution was stirred for 1 .5 hours at room temperature. The reaction solution was concentrated and 
35 dried. Chloroform was added to the residue and the mixture was washed with saturated aqueous solution of ammonium 
chloride. The organic layer was concentrated. The residue was dried and purified by silica gel column chromatography 
(6 g, chloroform/methanol = 30/1) to obtain the title compound (0.04 g) as colorless oil. 
MS(FAB,Pos):m/z=730[M+1] + 

iH-NMR(500Mz,DMSO-d 6 ) :6=1 .24, 1 .35(9H,2s),1 .50(1 H,m),1 .59,m), (1 H,m),1 .73(2H3.21 (1 H,m),3.32(1 H,brs),4.25 
40 (2H s d) J 4.36,4.40(2H,2s),4.48(1H,m),4.73(2H,d),5.05(2H,s),7.15(1H,d),7.23(1H, m),7.33(3H,m),7.37(4H,m),7.45(2H, 
m),7.53(2H,m),7.73(1 H,m),7 .84(3H,m),7.93(2H,m),8.47(2H,m),8.53(1 H,m). 

Example 41-5: Synthesis of (S)-2-((4-aminomethylbenzoyl)amino)-5-(N-Boc-2-picolylaminomethyl)valeric acid 
1-naphthalenemethylamide (Compound XXII-1) 

45 

[0219] The compound obtained in Example 41-4 (0.02 g) was dissolved in methanol (0.5 ml). After the addition of 
10% Pd-C (0.02 g), the mixture was stirred for 2 hours under hydrogen atmosphere at room temperature. After the 
reaction, the catalyst was removed by filtration and solvent was removed by distillation. The residue was dried under 
vacuum to obtain the title compound (0.01 g) as colorless oil. 

50 

Example 41-6: Synthesis of (S)-2-((4-guanidinomethylbenzoyi)amino)-5-(2-picolylaminomethyl)valeric acid 
1-naphthalenemethylamide [Compound No. 42] 

[0220] The compound obtained in Example 41-5 (0.01 g) was dissolved in DMF (0.3 ml). After the addition of dimeth- 
55 yipyrazolecarboxyamidine nitrate (0.01 g), the mixture was adjusted to pH 8 with triethylamine and stirred for 3 days. 
The reaction solution was concentrated. Chloroform was added to the residue and the mixture was washed with sat- 
urated aqueous solution of sodium hydrogencarbonate. The organic layer was concentrated and dried under reduced 
pressure. The residue was purified by silica gel column chromatography (5 g, chloroform/methanol/water =7/3/0.5) to 
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obtain the title compound (0.01 g) as white foam. The foam was dissolved in methanol (0.3 ml) and 4 mol/i hydrochloric 
acid/dioxane solution (0.3 ml) was added dropwise. The mixture was stirred for 3 hours at room temperature. The 
reaction solution was concentrated and dried under reduced pressure to obtain a crude product (0.01 g). The crude 
product was purified by silica gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5) and 1 mol/l 
hydrochloric acid was added. The mixture was concentrated to obtain hydrochloride of the title compound (0.01 g) as 
white foam. 

MS(FAB,Pos):m/z=538[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ):8== 1.75-1:87 (4H,m),2.98 (2H,brs),4.29 (2H,s) ) 4.46(2H f d),4.55,(1H,m),4.76(2H f d), 
7.40-7.45(5H,m), 7.50-7.59(3H,m),7.84-7.90(2H, m),7.93-7.97(3H,m),8.06(1 H,m), 8.61(1H,m),8.66(1H,brs),9.22(2H, 
brs). 

Example 42: Preparation of N^^N^-picolylaminomethyObenzoyO-L-arginine 1-naphthalenemethylamide 
[Compound No. 43] 

Example 42-1: Synthesis of N«-Fmoc-N G -Pmc-L-arginine 1-naphthalenemethylamide (Compound XXVII-1) 

[0221] Commercially available No-Fmoc-NG-Pmc-L-arginine (301.4 mg) was dissolved in DMF (6.0 ml), and WSCI 
hydrochloride (132.1 mg) and HOBt (90.3 mg) were added to the solution. After the addition of 1-naphthal'enemethyl- 
amine (98.0 uJ), the solution was stirred for 20 hours at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (30 g, chloroform/methanol = 20/1) to 
obtain the title compound (259.7 mg) as white foam. 
MS(Fab,pos.) :m/z=788[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1 .24(6H,s),1 .4-1 .5(2H,m),1 .6-1 .7(3H, m),1 .75-1 .84(1 H,m) t 2.05(3H,s),2.44(3H,s),2.47 
(3H,s),2.50(2H, t,J=6.8Hz),3.0-3.2 (2H,m),4.00(1 H,t, J=7.1 Hz),4.21 (2H,d,J= 7.1 Hz),4.2-4.3(1 H,m),4.69(1 H,dd, 
J=13.4,5.3Hz).4.81(1H,dd, J=1 3.4,5.3Hz),5.9-6.2 (3H,brs),6.04(1 H,brs), 7.15-7.5(11 H 5 m), 7.65.(1H,d,J=8.1Hz),7.70 
(2H,d,J=7.6Hz),7.91(1H,d,J= 7.8Hz). 

Example 42-2: Synthesis of N a -(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-N G -Pmc-L-arginine 
1-naphthalenemethylamide (Compound XXIX-1) 

[0222] The compound obtained in Example 42-1 (200 mg) was dissolved in DMF (4 ml). After the addition of diethyl- 
amine (0.4 ml), the mixture was stirred for 30 minutes at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried using a vacuum pump. The residue was dissolved in DMF (4 ml) and WSCI 
(86.3 mg), HOBt (51.5 mg), and the compound obtained in Example 1-2 (131.2 mg) were added. The mixture was 
stirred for 3.5 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (5 g, chloroform/methanol = 25/1) to obtain the title compound (127.1 
mg) as white foam. 
MS(Fab,pos.) :m/z=904[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .28(6H lS ),1 .43and1 .45(9H,brs),1 .4-1 .5(2H,m), 1 .77(2H,t,J=6.8Hz),1 .8-1 .95(2H,m) 

2.06,(3H,s), 2.46(3H,s) ,2.47(3H,s),2.56(2H^ 

(2H,brs),4.70(1H,dd,J=15.4,5.8Hz)A^ 

(1 H,td,J=7.6, 1 .7Hz), 7.65-7.75(3H,m),7.8(1 H,m),7.95(1 H,d, J=5.6Hz),8.52(1 H,brs). 

Example 42-3: Synthesis of N«-(4-(N-2-picolylaminomethyl)benzoyl)-L-arginine 1-naphthalenemethylamide 
[Compound No. 43] 

[0223] The compound obtained in Example 42-2 (90.2 mg) was dissolved in chloroform (0.45 ml) and trifluoroacetic 
acid (0.45 ml) was added. The mixture was stirred over night at room temperature. After the reaction, the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/methanol/ 
water = 7/3/0.5). After the addition of 1 mol/l aqueous solution of hydrochloric acid, the product was azeotropically 
distilled with water to obtain the hydrochloride of the title compound (1 6.4 mg) as a white solid. 
MS(Fab,pos.):m/z=538[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1.4-1.6(2H,m),1.7-1.8(1H,m),1.8-1.9(1H,m), 3.1-3.2(2H,m),4.31(2H,s),4.54(2H,dd 
J=14.0, 5.6Hz),4.77(2H ) d,J=5.6Hz), 7.4-7.7(11 H jm ),7.8-8.1(7H,m), 8.4-8.55(3H,m),9.5-9.7 (2H,brs). 
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Example 43: Preparation of N t ^(4-(N-2-picolyiaminomethyl)naphthoyl)-L-arginine 1-naphthalenemethytamide 
[Compound No. 44] 

Example 43-1 : Synthesis of methyl 4-(N-Boc-N-2-picoly1 amino methyl )-1 -naphthalene carboxyiic acid (Compound VI-8) 

5 

[0224] The compound obtained in Example 17-3 (1.500 g) was dissolved in DMF (30 ml). After the addition of po- 
tassium carbonate (750.9 mg) and 2-picolylamine (1.63 ml), the mixture was stirred for 12 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dissolved in chloroform. The solution was 
washed with distilled water, and dried over anhydrous sodium sulfate. The solvent was removed by distillation and the 

10 residue was dried under reduced pressure to obtain a crude product (1.87 g) as orange oil. The oil was dissolved in 
DMF (30 ml). After the addition of triethylamine (1.5 ml) and di-t-butyldicarbonate (1.85 ml, 8.06 mmol), the mixture 
was stirred for 22 hours at room temperature. After the reaction, the reaction solution was concentrated and the residue 
was purified by silica gel column chromatography (100 g, hexane/ethyl acetate = 3/2) to obtain the title compound 
(1 .60 g) as yellow viscous oil. MS(FAB,Pos.) :m/z=407[M+1] + 

15 iH-NMR(500MHz,CDCl3):5=1.45(9H,s),4.00(3H,s),4.43 and 4.61(2H, 2s), 5.04 and 5.11(2H,2s),7.10-7.33(2H,m), 
7.34-7.40(1 H,m), 7.52-7.65(3H,m), 8.09-8.23(2H,m),8.51(1H,d,J=4.4Hz),8.91-8.96(1H,m). 

Example 43-2: Synthesis of 4-(N-Boc-N-2-picolylaminomethyl)-1 -naphthalene carboxyiic acid (Compound VII-11) 

20 [0225] The compound obtained in Example 43-1 (1.60 g) was dissolved in THF (16 ml) and methanol (16 ml). After 
the addition of 1 mol/l aqueous solution of sodium hydroxide (16 ml), the mixture was stirred for 16 hours at room 
temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in distilled water 
and 1 mol/l aqueous solution of hydrochloric acid was added to produce a precipitate. The precipitate was collected 
by filtration and dried to obtain the title compound (1.3537 g) as a white solid. MS(FAB,Pos.):m/z=393[M+ir 

25 iH-NMR(500MHz,DMSO-d 6 ) :5=1.33 and 1.37(9H,2s),4.41 and 4.51 (2H, 2s),5.02 and 5.07(2H,2s),7.19-7.28(2H,m), 
7.36-7.45(1 H,m), 7.62(1 H.td, J=6.9,1 .4Hz),7.67(1 H,td,J=6.9,1 .4Hz),7.75(1 H,td, J=7.6,1 .8Hz),8.09-8.23(2H,m),8.51 
(1 H,brs),8.91 (1 H,d,J= 7.8Hz). 

Example 43-3: Synthesis of N a -(4-(N-Boc-N-2-picolyiaminomethyl)naphthoyl>-N G -Pmc-L-arginine 
30 1-naphthalenemethylamide (Compound XXIX-2) 

[0226] The compound obtained in Example 42-1 (253.4 mg) was dissolved in DMF (5 ml). After the addition of di- 
ethylamine (0.5 ml), the mixture was stirred for 4 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum. The product was dissolved in DMF (5 ml) and WSCI hydro- 

35 chloride (91 .8 mg), HOBt (54.1 mg), and the compound obtained in Example 43-2 (141 .2 mg) were added. The mixture 
was stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
was dissolved in chloroform. The solution was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l 
aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solution 
was concentrated under reduced pressure and the residue was purified by silica gel column chromatography (15 g, 

40 chloroform/methanol = 30/1) to obtain the title compound (252.5 mg) as yellow viscous oil. 
MS(FAB,Pos.):m/z=954[M+1] + 

1H-NMR(500MHz,CDCI 3 ) :6=1 .28(6H,s),1.44 and 1.49(9H,2s),1.52-1.65 (2H,m),1. 70-1. 82(3H,m),1.83-1. 98(1 H,m), 
2.05(3H,s),2.44 and 2.45(6H f 2s), 2.54(2H, t,J=6.6Hz),3.10-3.33(2H,m),4.37 and 4.51(2H,2s),4.69-4.91(3H,m),4.96 
and 5.00(2H,2s),6.14 (3H,br),7.08-7.16(2H,m),7.20-7.35(3H,m),7.37-7.57(6H,m), 7.58-7.61 (1H,m),7.69(1H,d, 
45 J=8.1 Hz),7.77-7.82(1 H,m),7.97(1 H, br),8.1 0-8.21 (2H,m),8.49(1 H.br). 

Example 43-4: Synthesis of N a -(4-(N-2-picolylaminomethyl)naphthoyl)-L-arginine 1-naphthalenemethylamide 
[Compound No. 44] 

50 [0227] The compound obtained in Example 43-3 (11 9.7 mg) was dissolved in chloroform (1 .2 ml). After the solution 
was cooled to 0°C, trifiuoroacetic acid (1.2 ml) was added. The mixture was stirred for 4 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dried using a vacuum pump and purified 
by silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0.5). Fractions obtained were concentrated. 
The concentrated fractions were dissolved in 1 mol/l aqueous solution of hydrochloric acid. The solution was concen- 

55 trated, azeotropically distilled with water, and washed with ether to obtain the title compound (25.5 mg) as a white solid. 
MS(FAB,Pos.) :m/z=588[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .53-1 .70(2H,m), 1 .70-1 .80(1 H,m), 1 .80-1 .92(1 H,m),3.09-3.20(2H,m),4.47(2H,s), 
4.55-4.70(1 H,m), 4.78(2H,s),4.80-4.95(2H,m),6.8(1 H,br),7.40(2H,br),7.46-7.50 (2H,m),7.54-7.64(5H,m),7.67-7.72 
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(2H,m),7.80(2H,d,J=7.3Hz), 7.87(1 H,d,J=8.3Hz),7.93(1H,td,J=7.8 f 1.7H2),7.96-7.99(1H,m), 8.11-8.13(1H,m),8.26 
(1 H,d, J=8.5Hz),8.30(1 H,d, J=8.5Hz),8.71 (1 H,d, J=4.9Hz),8.74(1 H,t,J=5.9Hz),8.85(1 H,d, J=7.8Hz),9.84(2 H,br). 

Example 44: Preparation of N^(4-(imidazol-2-yimethy!)amino 
[Compound No. 45] 

Example 44-1: Synthesis of N^(4-((N-Boc-N-imidazol-2-ylmethyl)aminomethyi)naphthoyl)-N G -Pmc-L-arginine 
1-naphthaienemethylamide (Compound XXIX-3) 

[0228] The compound obtained in Example 42-1 (110.0 mg) was dissolved in DMF (2.2 ml). After the addition of 
diethylamine (0.22 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried under vacuum. The product was dissolved in DMF (2 ml) and WSCI 
hydrochloride (40.0 mg), HOBt (22.5 mg), and the compound obtained in Example 17-4 (53.3 mg) were added. The 
mixture was stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The 
residue was dissolved in chloroform, washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution 
of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solution was concentrated 
under reduced pressure and the residue obtained was purified by silica gel column chromatography (7 g, chloroform/ 
methanol = 25/1) to obtain the title compound (59.7 mg) as yellow viscous oil. 
MS(FAB,Pos.):m/z=943[M+1] + 

1 H-NMR(500MHz,CDCl3):5=1.28(6H,s),1.49(9H,s),1.50-1.70(2H, m),1 .76(2H,t,J=6.8Hz),1. 70-1 .81(1 H,m),1. 83-1 .97 
(1 H,m),2.06 (3H,s),2.45and2.46(6H, 2s),2.55(2H,t,J=6.6Hz),3.08-3.30(2H, m),4.25(2H,s),4.70-4.80(2H,m), 4.81-4.95 
(3H,m),6.17(3H,br), 6.87(2H,s),7.18(1H I d,J=7.3Hz),7.31 (1H,tJ=7.8Hz),7.36-7.51 (7H,m),7.65-7.78(1H,m),7.71(1H,d, 
J=8.1Hz),7.80-7.83 (1H,m), 7.93-8.00(1 H,m),8.13(1 H,d,J=8.5Hz). 

Example 44-2: Synthesis of N ct -(4-((N-imidazol-2-ylmethyl)aminomethyl)naphthoyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 45] 

[0229] The compound obtained in Example 44-1 (53.7 mg) was dissolved in chloroform (1 ml). After the solution was 
cooled to 0°C, trifluoroacetic acid (1 ml) was added. The mixture was stirred for 5 hours at room temperature. After 
the reaction, the solvent was removed by distillation. The residue was dried using a vacuum pump and purified by silica 
gel column chromatography (2.5 g, chloroform/methanol/water = 7/3/0.5). Fractions were concentrated. The concen- 
trated fractions were dissolved in 1 mol/l aqueous solution of hydrochloric acid. The solution was concentrated, aze- 
otropically distilled with water, and washed with ether to obtain the title compound (6.0 mg) as a white solid. 
MS(FAB,Pos.):m/z=577[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 +D 2 O):5=1 .53-1 .70(2H,m),1 .70-1 .80 (1 H, m),1 .80-1 .90(1 H,m),3.08-3.20(2H,m),4.55- 
4.62(3H,m),4.77-4.95(4H,m),7.47-7.51 (1 H,m),7.54-7.65(5H,m),7.66(1 H,d, J=7.3Hz),7.71 (1 H,t,J=7.1 Hz),7.75(1 H,d, 
7.3Hz),7.89(1 H,d, J=8. 1 Hz),7.97-8.00(1 H,m),8.09-8.12(1 H,m),8.22(1 H,d,J=8.5Hz), 8.26(1 H,d, J=8.5Hz). 

Example 45: Preparation of N a -(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 46] 

Example 45-1: Synthesis of N a -(2-(N-Boc-N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-N G -Pmc-L-arginine 
1-naphthalenemethylamide (Compound XXIX^*) 

[0230] The compound obtained in Example 42-1 (116.8 mg) was dissolved in DMF (2 ml). After the addition of di- 
ethylamine (0.2 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum. The product was dissolved in DMF (2 ml) and WSCI hydro- 
chloride (44.5mg), HOBt (24.4 mg), and the compound obtained in Example 12-3 (50.1 mg) were added. The mixture 
was stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
was dissolved in chloroform. The solution was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l 
aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solution 
was concentrated under reduced pressure and purified by silica gel column chromatography (1 0 g, chloroform/methanol 
= 15/1) to obtain the title compound (118.0 mg) as yellow viscous oil. 
MS(FAB,Pos.):m/z=905[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.23(6H,s),1.31(9H,s) l 1.49-1.68(2H, m),1.73(2H,t,J=6.8Hz),1 .69-1. 79(1 H,m),1. 79- 
1.90(1H,m),2.00 (3H,s),2.45 and 2.46(6H,2s),2.55(2H,t,J=6.6Hz),2.99-3.12(2H, m),4.47-4.55(1 H,m),4.52,4.56, 4.60 
and 4.65(4H s 4s),4.73(1H, dd,J=15.2,5.6Hz),4.78(1 H,dd,J=15.2,5.6Hz),6.37(2H,br),6.67( 1 H,br),7.25-7.40(3H,m), 
7.45-7.47(2H,m),7.50-7.56(2H,m) s 7.78 (1 H,td,J=7.6,1 .7Hz),7.82-7.86(1 H,m),7.92-7.96(1 H,m),8.03-8.06(1 H,m),8.21 
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(1 H,dd, J=8.3,2.0Hz),8.51 (1 H,d, J=4.9Hz),8.58( 1 H,br),8.73(1 H,d, J=7.1 Hz),8.98-8.99(1 H,m). 

Example 45-2: Synthesis of N a -(2-(N-2-picolytaminom ethyl )pyridin-5-y1carbony1)-L-arginine 
1-naphthalenemethylamide [Compound No. 46] 

5 

[0231] The compound obtained in Example 45-1 (45.0 mg) was dissolved in chloroform (0.5 ml). After the solution 
was cooled to 0°C, trifluoroacetic acid (0.5 ml) was added. The mixture was stirred for 5 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dried using a vacuum pump and purified 
by silica gel column chromatography (2 g, chloroform/methanol/water = 7/3/0.5). Fractions were concentrated. The 
10 concentrated fractions were dissolved in 1 mol/l aqueous solution of hydrochloric acid. The solution was concentrated, 
azeotropicaliy distilled with water, and washed with ether to obtain the title compound (10.1 mg) as a white solid. 
MS(FAB,Pos.):m/z=539[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):8=1. 48-1 .64(2H,m),1. 78-1 .95(2H,m), 3.09-3.19 (2H,m),4.43(2H,s),4.49(2H,s),4.5r>4.58 
(1 H,m),4.77 (1 H,d, J=5.6Hz), 6.90(2H,br),7.50(1 H,b4),7.45-7.50(3H,m), 7.52-7.57(3H,m),7.64(1 H,d, J=8.1 Hz), 
15 7.78-7.88(2H,m),7.91(1H, td,J=7.6,1 .7Hz),7.92-7.98 (1H,m),8.05-8.10(1 H,m),8.39(1 H,d, J=7.1Hz),8.66(1H,d, 
J=4.9Hz),8.98(1H,br),9.14(1H,br),9.83(2H ,br). 

Example 46: Preparation of N a -(5-(N-2-picolylaminomethyl)thiophene-2-ylcarbonyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 47] 

20 

Example 46-1: Synthesis of N^(5-(N-Boc-N-2-picolyl)aminomethylthiophen-2-ylcarbony1)-N G -Pmc-L-arginine 
1-naphthalenemethylamide (Compound XXIX-5) 

[0232] The compound obtained in Example 42-1 (199.5 mg) was dissolved in DMF (4 mi). After the addition of di- 
25 ethylamine (0.4 ml), the mixture was stirred for 4 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum. The product was dissolved in DMF (2 ml) and WSCI hydro- 
chloride (72.9 mg), HOBt (40.4 mg), and the compound obtained in Example 14-2 (93.0 mg) were added. The mixture 
was stirred for 17 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
was dissolved in chloroform. The solution was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l 
30 aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solution 
was concentrated under reduced pressure and the resultant resirue was purified by silica gel column chromatography 
(10 g, chloroform/methanol = 30/1) to obtain the title compound (142.1 mg) as pale yellow foam. 
MS(FAB,Pos.) :m/z=910[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :S=1 .2-1 .6(2H,m),1 .23(6H,s),1 .30 and 1 .47(9H,2s), 1 .63-1 .82(2H,m), 1 .73(2H,t, 
35 J=6.8Hz),2.00(3H,s),2.45(3H,s),2.46(3H,s),2.54(2H ,t,J=6.8Hz),2.99-3.10(2H,m),4.38-4.45(3H,m),4.58 and 4.65 (2H, 
2s),4.73(1H,dd,J=15.1,5.4Hz),4.76(1H,dd,J=15.1,5.4Hz),6 .39(2H,brs),6-68(1H,brs),7.00(1 H,d,J=12.9Hz),7.1 8-7.24 
(1H, m),7.18-7.24(1H,m),7.44-7.48(2H, m),7.50-7.55(2H,m),7.74(1H, m),7.77(1H,td,J= 7.6,1 .7Hz),7.83-7.86(1 H,m), 
7.92-7.96(1 H, m),8.02-8.05(1 H,m),8.51-8.58 (3H,m). 

40 Example 46-2: Synthesis of N a -(5-(N-2-picolylaminomethyl)thipphen-2-ylcarbonyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 47] 

[0233] The compound obtained in Example 46-1 (121.6 mg) was dissolved in chloroform (1 ml). After the solution 
was cooled to 0°C, trifluoroacetic acid (1 ml) was added. The mixture was stirred for 7 hours at room temperature. 

45 After the reaction, the solvent was removed by distillation The residue was dried using a vacuum pump and purified 
by silica gel column chromatography (4 g, chloroform/methanol/water = 7/3/0.5). Fractions were concentrated. The 
concentrated fractions were dissolved in 1 mol/l aqueous solution of hydrochloric acid. The solution was concentrated, 
azeotropicaliy distilled with water, and the solid obtaind was washed with ether to obtain the title compound (51 .6 mg) 
as a white solid. 

50 MS(FAB,Pos.) :m/z=544[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.42-1.61(2H,m),1.74-1.90(2H,m), 3.05-3.19 (2H,m),4.30(2H,s),4.43-4.51(3H,m), 
4.75(2H,d,J= 5.9Hz),6.80-7.10(2H,brs), 7.32-7,60(1 H,brs),7.36(1H,d,J= 3.7Hz),7.43-7.52(4H,m), 7.52-7.57(2H,m), 
7.58(1 H,d,J=8.1 Hz), 7.82-7.89(2H,m),7.92(1 H,td,J= 7.8,2.0Hz),7.93-7.96 (1H,m), 7.99 (1 H,d,J=3.7Hz),8.05-8.08(1H, 
m),8.66(1 H,dd,J=4.9,1 .7Hz), 8.73(1 H,d,J=5.9Hz),8.81 (1 H,d,J=8.1 Hz),9.94(2H,brs). 

55 
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Example 47: Preparation of N a -(4-(imidazol-2-yi methyl )aminomethylnaphthoyl)-L-arginine 2-(3-indolyl)ethylamide 
[Compound No. 48] 

Example 47-1: Synthesis of N^Fmoc-NG-Pmc-L-arginine 2- (3-indolyl) ethylamide (Compound XXV1I-2) 

5 

[0234] WSCI hydrochloride (0.954 g) was added to a solution of commercially available N^Fmoc-NG-Pmc-L-arginine 
(2,000 g), tryptamine (0.798 g), and HOBt (0.673 g) in anhydrous DMF (20 ml). The mixture was stirred for 16 hours 
at room temperature. The solvent was removed by distillation. 

[0235] The residue was dissolved in chloroform (20 ml). The solution was washed sequentially with 1 mol/l aqueous 
10 solution of hydrochloric acid (30 ml) and saturated aqueous solution of sodium hydrogencarbonate (30 ml), and dried 

over anhydrous magnesium sulfate. The solvent was removed by distillation and the residue was purified by silica gel 

column chromatography (75 g, 2% methanol/chloroform) to obtain the title compound (1.606 g) as a pale yellow solid. 

1 H-NMR(500MHz,CDCI 3 ):6=1 .26(6H,s),1 .24-1 .29(2H,m),1 .42-1 .52 (1 H,m), 1 .55-1 .65(1 H,m),1 .74(2H,t, J=6.8Hz),2.09 

(3H,s),2.55 (3H,s),2.55-2.58(2H, m),2.58(3H,s),2.91(3H,m),3.00-3.18(2H, m),3.42-3.52(1H,m),3.60-3.70 (1H,m), 
15 4.00^4.08(1 H,m,),4.08 (1H,t,J=6.8Hz),4.25=4.32(2H,m),5.8-5.9(1H,bs), 6.0-6.1(2H, bs),6.6-6.7(1H,bs),6.95(1H, s), 

7.01(1H,t,J=7.3Hz),7.10(1H, U=8.1Hz) f 7.21-7.32(4H,m),7.35-7.40(2H,m),7.50(2H,d,J= 8.3Hz),7.52(1H,d,J=7.6Hz), 

7.73(2H,d, J=7.6Hz),8.64(1 H,s). 

Example 47-2: Synthesis of N a -(4-(N-Boc-N-imidazol-2-ylmethyl) aminomethylnaphthoyl)-N G -Pmc-L-arginine 
20 2-(3-indolyl)ethy»amide (Compound XXIX-6) 

[0236] The compound obtained in Example 47-1 (0.322 g) was dissolved in anhydrous DMF (10 ml). After the addition 
of diethylamine (0.059 g), the mixture was stirred for 2.5 hours at room temperature and the solvent was removed by 
distillation. The compound obtained in Example 17-4 (0.153 g) and HOBt (0.0595 g) were added to the residue. The 

25 mixture was dissolved in anhydrous DMF (10 ml) and WSCI hydrochloride (0.084 g) was added. The mixture was 
stirred for 12 hours at room temperature. After the addition of water (0.5 ml), the reaction solution was concentrated. 
Chloroform (5 ml) was added to the residue. The mixture was washed with 0.25 mol/l aqueous solution of hydrochloric 
acid (4 ml) and saturated aqueous solution of sodium hydrogencarbonate (4 ml), and processed through a diatoma- 
ceous column to remove the solvent by distillation. The resulting mixture was purified by silica gel column chromatog- 

30 raphy (5 g, 0-6% methanol/chloroform) to obtain the title compound (0.0579 g) as a white foam. 

1 H-NMR(500MHz,CDCI 3 ):6=1.23-1.38(1H t m),1.29(6H,s),1.45-1.75 (2H,m),1.52(9H,s),1.78(2H,t,J=6.6Hz),1. 78-1.88 
(1H,m),2.09 (3H,s),2.55(3H,s),2.56(3H,s),2.60(2H,t,J=6.8Hz),2.90-3.00 (2H,m),3.10-3.30(2H,m),3.44-3.54(1H,m), 
3.60-3.70(1 H,m),4.27 (2H,s),4.58-4.65(1 H,m),4.85(1 H,m),4.93(1 H,d,J=1 5.9Hz),6.05-6.1 2(1 H,bs),6.1 2-6.20(1 H,bs), 
6.80-6.96(2H,bs),6.99(1 H,s), 7.05(1 H,dt,1 .5Hz,9.3Hz),7.1 3(1 H,t,J=7.3Hz),7.21 (1 H,d,J=6.3H z),7.34(2H,d,J=7.8Hz), 

35 7.44-7.52(2H,m),7.56(1 H,d, J=7.3Hz), 7.97(1 H,d,J= 7.3Hz),8.23(1 H,d,J=7.6Hz). 

Example 47-3: Synthesis of N tx -(4-(imidazol-2-ylmethyl)aminomethyinaphthoyl)-L-arginine 2-(3-indolyl)ethylamide 
[Compound No. 48] 

40 [0237] The compound obtained in Example 47-2 (0.0499 g) was dissolved in chloroform (1 ml). After the solution 
was cooled with ice, trifluoroacetic acid (0.5 ml) was added dropwise. After the solution was stirred for 5 hours at room 
temperature, the solvent was removed by distillation. 1 mol/l hydrochloric acid (3 ml) and chloroform (2 ml) were added 
to the residue. The water layer was removed, followed by washing with chloroform (2 ml) and removal of solvent by 
distillation. After the addition of 1 mol/l methanol solution of hydrochloric acid to the obtained residue, the solvent was 

45 removed by distillation. The. solid obtained by the addition of water (0.25 ml) and acetone (5 ml) was collected and 
purified by silica gel column chromatography (1 .5 g, chloroform/methanol/32% acetic acid aqueous solution = 7/3/0.5). 
The resulting oily substance was dissolved in 1 mol/l aqueous solution of hydrochloric acid (1 ml). The solvent was 
removed by distillation and the residue was dissolved in methanol. Ethyl acetate was added to the solution to cause 
a solid to precipitate. After the solvent was removed by distillation, the residue was dried under vacuum to obtain 

50 hydrochloride of the title compound (0.0040 g) as a white solid. 
MS (FAB,Pos.):m/z=580[M+1] + 

Example 48: Preparation of N ct -(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine(1'S)-(1 , -(1-naphthyl)ethy!) 
amide [Compound No. 49] 

55 

Example 48-1: Synthesis of N<*-Fmoc-N G -Pmc-L-arginine (1'SMr-(1-naphthyl)ethyl)amide (Compound XXVIi-3) 
[0238] WSCI hydrochloride (0.636 g) was added to a solution of commercially available N a -Fmoc-N G -Pmc-L-arginine 
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(1.334 g) , (SH-(l-naphthyl)ethylamine (0.568 g) , and HOBt (0.449 g) in anhydrous DMF (13 ml). The mixture was 
stirred for 16 hours at room temperature. The solvent was removed by distillation. The residue was dissolved in chlo- 
roform (20 ml). The solution was washed sequentially with 1 mol/l aqueous solution of hydrochloric acid (30 ml) and 
saturated aqueous solution of sodium hydrogencarbonate (30 ml), and dried over anhydrous magnesium sulfate. The 
5 residue obtained by evaporating the solvent was purified by silica gel column chromatography (50g, 2% methanol/ 
chloroform) to obtain the title compound (1 .949 g) as colorless oil. 

1 H-NMR(500MHz f CDCI 3 ) :5=1 .26(3H,s),1 .27(3H,s,Hz),1 .26-1 .42 (2H,m),1 .43-1 .55(1 H,m),1 .58(3H,d,J=6.8Hz),1 .75 
(2H,t,J= 6.6Hz),2.07(3H,s,), 2.51(3H,s,),2.52(3H,s,),2.57(2H,t,J= 6.8Hz),3.00<3.10(2H,m) l 4.10(1H,t l J=7.3Hz), 
4.25-^.55(3H,m), 5.65-5.70(1 H,bs),5.70-5.80(1H f bs),5.91(1H,d, J=8.5Hz),7.23-7.26(2H,m),7.35-7.45(5H,m), 
10 7.28-7.45(3H,m),7.70(1 H,d, J= 8.3Hz),7.74(2H,d, J=7.6Hz),7.80(1 H,d, J=8.3Hz),7.88-7.98(1 H, bs). 

Example 48-2: Synthesis of N a -(4-(N-Boc-N-imidazol-2-ylmethyl) aminomethyinaphthoyi)-N G -Pmc-L-arginine (VS) 
-(1'-(1-naphthyl)ethy1)amide (Compound XXIX-7) 

15 [0239] The compound obtained in Example 48-1 (0.326 g) was dissolved in anhydrous DMF (10 ml). After the addition 
of diethylamine (0.0604 g), the mixture was stirred for 2.5 hours at room temperature and the solvent was removed by 
distillation. The compound obtained in Example 17-4 (0.157 g) and HOBt (0.0610 g) were added to the residue. The 
mixture was dissolved in anhydrous DMF (10 m!) and WSCI hydrochloride (0.0861 g) was added. The mixture was 
stirred for 12 hours at room temperature. After the addition of water (0.5 ml), the reaction solution was concentrated. 

20 Chloroform (5 ml) was added to the residue. The mixture was washed with 0.25mol/l aqueous solution of hydrochloric 
acid (4 ml) and saturated aqueous solution of sodium hydrogencarbonate (4 ml), and processed through a diatoma- 
ceous column to evaporate the solvent. The resulting mixture was purified by silica gel column chromatography (5 g, 
0-6% methanol/chloroform) to obtain the title compound (0.0672 g).as white foam. 

iH-NMR(500MHz,CDCI 3 ):8=1 .25-1 .36(1 H,m),1 .29(6H,s),1 .48(9H, s),1 .60(3H,d,J=6.8Hz),1 .77(2H,t, J=6.6Hz),2.07 
25 (3H,s),2.49(6H ,s) f 2.58(2H,t,J=6.6Hz) 1 3.00-3.30(2H,m),4.20-4.35(2H,m), 4.72^.82(1H,m),4.85-4.95(2H,m),5.80- 

5.90(1 H,m),6.05-6.1 5 (1 H,bs),6.1 5-6.25(2H,bs),6.82-7.00(2H,m),7.21 (1 H,d,J=7.3 Hz),7.38(2H,t,J=7.8Hz),7.30-7.60 - 
(5H,m),7.74(1H,d,J=8.3Hz), 7.83(1 H,d,J=6.8 Hz),7.94-8.06(2H,m),8.22(1 H,d,J=7.6Hz). 

Example 48-3: Synthesis of N^(4-(imidazol-2-y1methyl)aminom 
30 amide [Compound No. 49] 

[0240] The compound obtained in Example 48-2 (0.172 g) was dissolved in chloroform (1.7 ml). After the solution 
was cooled with ice, trifluoroacetic acid (1 .7 ml) was added. The mixture was stirred for 5 hours at room temperature, 
followed by evaporation of the solvent. 1 mol/l hydrochloric acid (5 ml) and chloroform (3 ml) were added to the residue. 

35 The water layer was removed, followed by washing with chloroform (3 ml) and the solvent was removed by distillation. 
1 mol/l hydrochloric acid methanol solution was added and the solvent was removed by distillation. The resulting oily 
substance was dissolved in water (0.5 ml). A solid obtained by the addition of acetone (5 ml) was separated by cen- 
trifugation, the supernatant was removed, and the solvent was removed by distillation. The resulting solid was dissolved 
in 1 mol/l aqueous solution of hydrochloric acid (1 ml). The solvent was removed by distillation and the residue was 

40 dissolved in methanol. Ethyl acetate was added to the solution to cause a solid to precipitate. The solvent was removed 
by distillation to obtain hydrochloride of the title compound (0.0891 g) as a white solid. 
MS(FAB,Pos.) :m/z= 591[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .50-1 .63(2H,m)1 .56(3H,d, J=6.8Hz), 1 .64-1 .76(1 H,m)1 .78-1 .86(1 H,m)3.08-3.1 8(2H, 
m)4.58-4.65(3H, m),4.82(2H,s),5.78(1 H.quint, J=7.3Hz),7.28-7.71 (9H,m)7.74(1 H, t, J=5.4Hz),7.79(1 H,d, J=7.3Hz), 
45 7.85(1 H,d,J=8.3Hz),7.96(1H,d, J=8.1Hz),8.15(1H,d,J=8.8Hz),8.26(1 H,d,J=7.6Hz),8.30(1H,d,J= 8.5Hz),8.72(1H,d, 
J=8.1Hz),8.80(1H,d, J=7.8Hz). 

Example 49: Preparation of N^(4-(imidazol-2-yimethyl)aminomethylnaphthoy1)-L-arginine(1 , RH1X1-napht h y0ethy0 
amide [Compound No. 50] 

50 

Example 49-1: Synthesis of N^Fmoc-N G -Pmc-L-arginine (1K)-(1X1-naphthyi)ethyl)amide (Compound XXVII-4) 

[0241] WSCI hydrochloride (0.954 g) was added to a solution of commercially available N ct -Fmoc-N G -Pmc-L-arginine 
(2.00 g), (R)-1-(1-naphthyl)ethylamine (0.853 g), and HOBt (0.674 g) in anhydrous DMF (20 ml). The mixture was 
55 stirred for 16 hours at room temperature. The solvent was removed by distillation. The residue was dissolved in chlo- 
roform (20 ml). The solution was washed sequentially with 1 mol/l aqueous solution of hydrochloric acid (30 ml) and 
saturated aqueous solution of sodium hydrogencarbonate (30 ml), and dried over anhydrous sodium sulfate. The res- 
idue obtained by evaporating the solvent was purified by silica gel column chromatography (50 g, 2% methanol/chlo- 
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roform) to obtain the title compound (1.122 g) as colorless oil. 

1 H.NMR(500MH2,CDCI 3 ):5=1.26(3H,s),1.26(3H,s) t 1.45-1.78(3H, m) l 1.56(3H,d,J=6.8Hz),1.75(2H I t f J=6.8H2),1.80- 
1.90(1H,m), 2.08(3H,s), 2.52(3H,s), 2.55(3H,s),2.52-2.57(2H,m),3.1-3.2 (1H,m),3.2-3.3(1H,m), 4.04(1 H,t,J=7.1 Hz), 
4.18-4.28(3H,m), 5.81(1H,t,J=7.3Hz),5.9-6.0(1 H,bs), 6.0-6.1 (2H,bs), 7.1 8-7.55(1 0H,m),7.67(1H,d,J=8.3Hz) ) 7.72(2H, 
d,J=7.6Hz),7.77(1H,d ,J=8.1 Hz),8.04(1H,d,J=8.3Hz). 

Example 49-2: Synthesis of N ct -(4-(N-Boc-N-imidazo!-2-ylmethyI)aminomethylnaphthoyl)-N G -Pmc-L-arginine (1'R) 
-(1'-(1-naphthyl)ethyl)amide (Compound XXIX-8) 

[0242] The compound obtained in Example 49-1 (0.326 g) was dissolved in anhydrous DMF (10 ml). After the addition 
of diethylamine (0.0604 g), the mixture was stirred for 2.5 hours at room temperature and the solvent was removed by 
distillation. The compound obtained in Example 17-4 (0.157 g) and HOBt (0.0610 g) were added to the residue. The 
mixture was dissolved in anhydrous DMF (10 ml) and WSCI hydrochloride (0.0861 g) was added. The mixture was 
stirred for 12 hours at room temperature. After the addition of water (0.5 ml), the reaction solution was concentrated. 
Chloroform (5 ml) was added to the residue. The mixture was washed with 0.25mol/l aqueous solution of hydrochloric 
acid (4 ml) and saturated aqueous solution of sodium hydrogencarbonate (4 ml), and processed through a diatoma- 
ceous column to remove the solvent by distillation. The resulting mixture was purified by silica gel column chromatog- 
raphy (5 g, 0-6% methanol/chloroform) to obtain the title compound (0.0780 g) as white foam. 

1 H-NMR(500MHz,CDCI 3 ) :8=1 .22-1 .32(1 H,m),1 .29(3H,s),1 .48(9H, s),1 .40-1 .70(2H,m),1 .60(3H,d, J=6.8Hz), 1 .77(2H, 
t,J=6.8Hz), 1 .85-2.00(1 H,m), 2.08(3H,s),2.50(3H,s),2.52(3H,s),2.57(2H,t, J=6.8Hz),3.06-3.26(2H,m),4.23(2H,s)! 
4.62-4.72(2H,m),4.80-*.95(2H,m),5.80-5.90(1 H,m),6.08-6.1 8(1 H,bs),6.80-6.98(2H, bs),7.1 2(1 H,d, J=7.1 Hz),7.29(1 H 
t,J=7.8Hz),7.30-7.46(5H,m), 7.52(1 H t d,J=7.3Hz),7.67(1H,d,J=8.3Hz),7.79(1H,d,J=7.6Hz),7. 94(1H,d,J=9Hz) 8 02- 
8.12(2H,m). 

Example 49-3: Synthesis of N°^(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine(1 , R)-(1 t -(1-naphthyl)ethyl) 
amide [Compound No. 50] 

[0243] The compound obtained in Example 49-2 (0.1328 g) was dissolved in chloroform (1.3 ml). After the solution 
was cooled with ice, trifluoroacetic acid (1.3 ml) was added. The mixture was stirred for 5 hours at room temperature, 
followed by evaporation of the solvent. 1 mol/l hydrochloric acid (5 ml) and chloroform (3 ml) were added to the residue. 
The water layer was removed, followed by washing with chloroform (3 ml) and evaporation of the solvent 1 mol/l 
hydrochloric acid methanol solution was added and the solvent was removed by distillation. The resulting oily substance 
was dissolved in water (0.25 ml). A solid obtained by the addition of acetone (5 ml) was separated by centrifugation, 
the supernatant was removed, and the solvent was removed by distillation. The resulting solid was dissolved in 1 mol/ 
I aqueous solution of hydrochloric acid (1 ml). The solvent was removed by distillation and the residue was dissolved 
in methanol. Ethyl acetate was added to the solution to cause a solid to precipitate. The solvent was removed by 
distillation to obtain hydrochloride of the title compound (0.0891 g) as a white solid. 
MS(FAB,Pos.):m/z=591[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .55(3H,d,J=6.8Hz),1 .50-1 .70(2H,m), 1 .70-1 .80 (1 H,m),1 .80-1 .90(1 H,m),3.1 8(2H q 
J=6.3Hz),4.58-4.64(3H,m),4.83(2H,s), 5.75(1 H,quint.,J=7.1Hz),7.46-7.72(9H, m),7.78 (2H,d,J=7.1Hz),7.86(1Hd' 
J=8.1Hz),7.94-7.97(1H,m) 8.14-8.^ 

Example 50: Preparation of N a -(4-(imidazol-2-ylmethyl)aminomethylnaphthoyl)-L-arginine 
4-hexadecylaminobenzylamide [Compound No. 51] 

Example 50-1: Synthesis of N^Fmoc-N G -p mc -L-arginine 4-hexadecylaminobenzylamide (Compound XXVII-5) 

[0244] WSCI hydrochloride (1.040 g) was added to a solution of commercially available No-Fmoc-NG-Pmc-L-arginine 
(2.18 g), 4-hexadecylaminobenzylamine (1.883 g), and HOBt (0.735 g) in anhydrous DMF (20 ml). The mixture was 
stirred for 16 hours at room temperature. The solvent was removed by distillation. The residue was dissolved in chlo- 
roform (20 ml). The solution was washed sequentially with 1 mol/l aqueous solution of hydrochloric acid (30 ml) and 
saturated aqueous solution of sodium hydrogencarbonate (30 ml), and dried over anhydrous magnesium sulfate. The 
residue obtained by removal of the solvent by distillation was purified by silica gel column chromatography (50 g, 2% 
methanol/chloroform) to obtain the title compound (1 .321 g) as colorless oil. 

1 H-NMR(500MHz,CDCI 3 ):8=0.88(3H,t,J=6.8Hz) 1 1.20-1.40(34H,m), 1.45-1.60 (4H,m),1 .76(2H,t,J=6.8Hz),2.08(3H,s) 
2.53(3H,s), 2.55(3H,s),2.58(2H,t, J=6.8Hz),2.99(2H,t,J=7.1 Hz),3.1 0-3.20 (1 H,bs),3.20-3.30(1 H,bs),4.10(1 H,t! 
J=7.1Hz),4.15-4.25(3H, m),4.31 (2H,d,J=7.3Hz),5.90-6.00(1 H I bs),6.05-6.15(2H,bs), 6.46(2H,d,J=8.3Hz) 7 04(2H d' 
J=7.1Hz),7.23-7.26(2H,m),7.36 (2H,t,J=7.8Hz),7.54(2H,d,J=7.6Hz),7.55(2H,d > J=7.3Hz). 
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Example 50-2: Synthesis of N^(4-(N-Boc-N-imidazol-2-yimethy1)aminometh^ 
4-hexadecylaminobenzylamide (Compound XXIX-9) 

[0245] The compound obtained in Example 50-1 (0.397 g) was dissolved in anhydrous DMF (10 ml). After the addition 
5 of diethylamine (0.0604 g), the mixture was stirred for 2.5 hours at room temperature and the solvent was removed by 
distillation. The compound obtained in Example 17-4 (0.157 g) and HOBt (0.0610 g) were added to the residue. The 
mixture was dissolved in anhydrous DMF (10 ml), and WSCI hydrochloride (0.0861 g) was added. The mixture was 
stirred for 12 hours at room temperature. After the addition of water (0.5 ml), the reaction solution was concentrated. 
Chloroform (5 ml) was added to the residue. The mixture was washed with 0.25mol/l aqueous solution of hydrochloric 
to acid (4 ml) and saturated aqueous solution of sodium hydrogencarbonate (4 ml), and processed through a diatoma- 
ceous column to remove the solvent by distillation. The resulting mixture was purified by silica gel column chromatog- 
raphy (5 g, 0-6% methanol/chloroform) to obtain the title compound (0.164 g) as a colorless viscous substance. 
iH-NMR(500MHz,CDCI 3 ) :S=0.88(3H,t,J=6.8Hz),1 .20-1 .40(34H,m), 1 .49(9H,s),1 .45-1 .70(3H,m),1 .78(H,,6.6Hz),2.08 
(3H,s),2.51 (3H,s),2.52 (3H,s),2.59 (2H,t,J=6.8Hz),3.03(2H,t,J=7.1Hz),3.1 0-3.25(1 H,m),3.25-3.35(1H,m), 4.20-4.35 
15 (4H,m),4.65-4.75(1H ) m),4.93(2H,s),6.16-6.26(2H,bs),6.49(2H,d t J=8.5Hz),6.85-6.95 (2H,bs),7.06(2H,d,J=8.3Hz), 
7.20(1 H,d,J=7.3Hz),7.30-7.50(3H, m),7.98(1H,d,J=7.8Hz),8.20(1H,d,J=8.1Hz). 

Example 50-3: Synthesis of N a -(4-(imidazol-2-ylmethyl)aminomethy1naphthoyl)-L-arginine 
4-hexadecylaminobenzylamide [Compound No. 51] 

20 

[0246] The compound obtained in Example 50-2 (0.139 g) was dissolved in chloroform (1.4 ml). After the solution 
was cooled with ice, trifluoroacetic acid (1 .4 ml) was added. The mixture was stirred for 5.5 hours at room temperature, 
followed by removal of the solvent. 1 mol/l hydrochloric acid (5 ml) and chloroform (3 ml) were added to the residue. 
The water layer was removed, followed by washing with chloroform (3 ml) and evaporation of the solvent. The resulting 
25 oily substance was dissolved in 1 mol/l methanol solution of hydrochloric acid. The solvent was removed by distillation 
and the residue was dissolved in water (0.25 ml). Acetone (5 ml) was added to the solution to cause a solid to precipitate, 
which was separated by centrifugation. After removal of the supernatant, the solid was dried under vacuum to obtain 
hydrochloride of the title compound (0.0846 g) as a white solid. 
MS(FAB,Pos.):m/z=766[M+1] + 

30 1 H-NMR(500MHz,DMSO-d 6 ):8=0.85(3H,t, J=6.6Hz), 1.18-1 .40(26H, m),1 .52-1 .70(4H,m), 1 .70-1 .80(1 H,m),1 .80-1 .90 
(1H,m),3.10-3.20(4H,m),4.33(2H,s),4.54(1H,dd,J=13.2,7.6Hz),4.66(2H,s),4 .86(2H,s),6.8-7.6(6H,m),7.32(2H, bs), 
7.62-7.75(4H,m),7.78 (1 H,t, J=5.6Hz),7.82(1 H,d,J=7.3Hz),8.28(1 H,dd,8.6Hz,1 .0Hz), 8.31 (1 H,d,J=7.8Hz),8.68(1 H, 
bs),8.84(1H,d,J=7.6Hz). 

35 Example 51 : Preparation of N a -(4-(5,6,7,8-tetrahydroquinolin-8-ylaminomethyl)benzoyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 52] 

Example 51-1: Synthesis of N ct -(4-(N-Cbz-aminomethyl)benzoyl)-N G -Pmc-L-arginine 1-naphthalenemethylamide 
(Compound XXX- 1) 

40 

[0247] The compound obtained in Example 42-1 (2.187 g), WSCI (0.95 g), and HOBt (0.67 g) were dissolved in DMF 
(33 ml). After the addition of 1-naphthalenemethylamine (0.51 ml), the mixture was reacted for 18 hours. The reaction 
solution was concentrated and 1 mol/l hydrochloric acid was added, followed by extraction with chloroform. Saturated 
aqueous solution of sodium bicarbonate was added to the organic layer, and the mixture was extracted with chloroform. 

45 The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The 
resulting residue was dissolved in DMF (50 ml), and diethylamine (5 ml) was added. After one hour, the residue obtained 
by concentrating the reaction solution was suspended in DMF (40 ml). WSCI (0.95 g) , DMAP (0.60 g) , and the com- 
pound obtained in Example 41-1 (0.75 g) were added to the suspension. After three days, the reaction solution was 
concentrated and 1 mol/l hydrochloric acid was added. The mixture was extracted with chloroform and the organic 

50 layer was washed with saturated brine. The organic layer was dried over anhydrous sodium sulfate and concentrated. 
The residue was purified by silica gel column chromatography (80 g, chloroform/methanol = 20/1) to obtain the title 
compound (2.47 g) as a pale yellow solid. 

Example 51-2: Synthesis of NM4-(aminomethyl)benzoyl)-N G -Pmc-L-arginine 1-naphthalenemethylamide (Compound 
55 XXXI-1) 

[0248] The compound obtained in Example 51-1 (407.3 mg) was dissolved in ethanol (20 ml) and 10% Pd-C (41 mg) 
was added. After hydoregenation for 3 days, the reaction solution was filtered through a glass filter. The filtrate was 
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concentrated and the obtained residue was purified by silica gel column chromatography (12 g, chloroform/methanol 

= 5/1) to obtain the title compound (113.4 mg) as a white solid. 

MS(FAB,Pos.):m/z=713[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1 .28(6H,s),1.45-1 .95(2H,m),2.05(3H, s), 2.44(3H,s),2.45(3H,s),2.50-2.60(2H,m), 
5 3.08-3.19(1H,m), 3.23-3.32(1 H,m),3.85(2H,s),4.60^.73(2H,m),4.83^.92(1 H,m), 6.14-6.32(2H,br),7.20-7.47(6H,m), 
7.61-7.82(4H,m),7.92-7.99(1H,m). 

Example 51-3: Synthesis of Na-(4-(5,6,7,8-tetrahydroquinolin-8-ylaminomethyl)ben2oyl) 
-N G -(2,2,6,7,8-pentamethylchroman-6-ylsulfonyl)-L-arginine 1 -naphthalenemethylamide (Compound XXXII-1) 

10 

[0249] The compound obtained in Example 51-2 (109.8 mg) was dissolved in methanol (2 ml). 5,6,7,8-tetrahydro- 
quinolin-8-one (34 mg) and triethylamine (21 uJ) were added to the solution. After 4 hours, the reaction solution was 
concentrated and dissolved again in methanol (2 ml). Sodium borohydride (18 mg) was added to the solution. After 
the reaction for 2 hours, a small amount of water was added. The mixture was concentrated. The obtained residue 
15 was purified by silica gel column chromatography (5 g, chloroform/methanol = 10/1) to obtain the title compound (61 .8 
mg) as a brown solid. 
MS(FAB,Pos.):m/z=844[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.23(6H,s),1.38-2.09(9H,m) > 2.00 (3H,s),2.45(3H,s),2.46(3H,s),2.50-2.56(2H,m), 
2.67-2.82(2H, m),2.99-3.10(2H,m),3.17(2H,d,J=4.4Hz),3.90(2H,dd,J=14.2, 23. 4Hz),4. 08-4. 12(1 H,m),4. 43-4. 50(1 H, 
20 m),4.75(2H,d,J=4.9Hz), 7.17-7.21(1 H,m) I 7.40-7.55(7H,m),7.83(1 H,t,J=4,7Hz),7.87(2H, d,J=8.1Hz),7.90-7.95(1H,m), 
8.00-8.06(1 H,m),8.36(1 H,dd,J=1 .7, 2.9Hz),8.45(1 H,d,J=7.8Hz) f 8.53(1 H,t, J=5.7Hz). 

Example 51-4: Synthesis of N a -(4-(5,6,7,8-tetrahydroquinolin-8-ylaminomethyl)benzoyl)-L-arginine 
1 -naphthalenemethylamide [Compound No. 52] 

25 

[0250] The compound obtained in Example 51-3 (41.7 mg) was dissolved in chloroform (0.4 ml) and trifluoroacetic 
acid (0.4 ml) was added. After the reaction for 5 hours, the reaction solution was concentrated. The residue was purified 
by silica gel column chromatography (1 .5 g, chloroform/methanol/water = 7/3/0.5). Activated carbon was added to the 
obtained title compound. The mixture was filtered. After the addition of an excessive amount of 1 mol/l hydrochloric 
30 acid, the filtrate was concentrated. Hydrochloride of the title compound (3.5 mg) was obtained as a pale yellow solid. 
MS(FAB,Pos.):m/z=578[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :S=1.45-1.63(2Hs,m),1 .71(3H,m),1.95 (2H,m),2.34(1H,m),2.77-2.85(2H,m),3.08-3.15 
(2H,m),4.28-4.43 (3H,m),4.49-4.56(1H J m),4.76(2H,d,J=5.6.Hz),7.40(1H f dd J J=4.7, 7.7Hz),7.46(2H,d,J=4.9,Hz), 
7.51-7.57(2H,m),7.66-7.78(4H,m), 7.84(1 H,t,J=4.8Hz),7.95(1 H,t,J=4.8Hz),8.01(2H,d,J=8.3Hz), 8.07 (1H,t,J=4.8Hz), 
35 8.53(1 H,d,J=4.2Hz),8.66(2H,d,J= 7.8Hz). 

Example 52: Preparation of N a -(4-(imidazol-2-ylmethyl)aminomethy1benzoyl)-L-arginine 1 -naphthalenemethylamide 
[Compound No. 53] 

40 Example 52-1 : Synthesis of N a -(4-((imidazol-2-ylmethyl)aminomethyl)benzoyl)-N G -Pmc-L-arginine 

1 - naphthalenemethylamide (Compound XXXI I-2) 

[0251] The compound obtained in Example 51-2 (85.5 mg) was dissolved in methanol (1.7 ml). After the addition of 

2- imidazolyl carboaldehyde (12.2 mg), the mixture was stirred for 2 days and 15.5 hours at room temperature. After 
45 the reaction, the solvent was removed by distillation. The residue was dried under vacuum, followed by the addition 

of anhydrous methanol (1.7 ml). Then, the mixture was cooled to 0°C and sodium borohydride (10.7 mg) was added. 
The mixture was stirred for 3 hours at room temperature. After the reaction, the solvent was removed by distillation. 
The residue was purified by silica gel column chromatography (5 g, chloroform/methanol = 5/1) to obtain the title 
compound (75.6 mg) as white foam. 
50 MS(FAB,Pos.) :m/z=793[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1^ 

(3H,s),2.46(3H ,s),2.50-2.58(2H,t,J=6.8Hz),3.00-3.08(2H,m) s 3.66(2H,s),3.73 (2H,s),4.46^.55(1H,m),4.75(2H,d, 
J=5.1Hz),6.37(1H,brs),6.70 (1H,brs),6.79(1H,s),7.02(1H,s),7.41-7.50 (4H,m),7.52-7.58 (2H,m),7.84(1 H,t,J=4.6Hz), 
7.86(2H,d,J=8.5Hz),7.93-7.96(1H s m),8.02-8.06(1 H,m),8.44(1 H,d, J=7.8Hz),8.53(1 H,t, J=5.6Hz). 

55 
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Example 52-2: Synthesis of N^(4-(imidazol-2-ylmethyl)aminomethyl)benzoyl)-L-arginine 1-naphthalenemethytamide 
[Compound No. 53] 

[0252] The compound obtained in Example 52-1 (35.7 mg) was dissolved in chloroform (0.7 ml) and trifluoroacetic 
5 acid (0.7 ml) was added. The mixture was stirred for 5 hours at room temperature. After the reaction, the solvent was 
removed by distillation. The residue was dried using a vacuum pump and purified by silica gel column chromatography 
(1 .5 g, chloroform/methanol/water = 7/3/0.5). Fractions were concentrated. The concentrated fractions were dissolved 
in 1 mol/l aqueous solution of hydrochloric acid. The solution was concentrated, azeotropically distilled with water, and 
the obtained solid was washed with ether to obtain the title compound (9.1 mg) as a white solid. 
10 MS(FAB,Pos.) :m/z=527[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1. 45-1. 62(2H,m),1. 70-1 .90(2H,m), 3.02-3.15 (2H,m),4.36(2H,s),4.49(2H,s),4.45- 
4.60 (1H,m),4.76 (2H,d,J=5.9Hz),6.90 (2H,br),7.39(1H,br),7.43-7.50(2H,m), 7.52-7.57(2H,m),7.67(4H,d,J=8.1 Hz), 
7,77(1 H,brs),7.82-7.87 (1 H,m),7.93-7.97(1 H,m),7.99(2H 1 d, J=8. 1 Hz), 8.03-8.09(1 H,m), 8.60-8.70(2H,m). 

15 Example 53: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(quinolin-8-ylamino)valeric acid 
1-naphthalenemethyiamide [Compound No. 54] 

Example 53-1: Synthesis of No-Boc-L-glutamic acid 1-naphthalenemethylamide 7-benzyl ester (Compound XXXV-1) 

20 [0253] Commercially available N^Boc-L-glutamic acid -^benzyl ester (3.168 g) was dissolved in DMF (64 ml). WSCI 
(2.7 g), DMAP (1.7 g), and 1-naphthalenemethyiamine (2.06 ml) were added. After 15 hours, the reaction solution was 
concentrated and 1 mol/l aqueous solution of hydrochloric acid was added, followed by extraction with chloroform. The 
organic layer was washed with saturated brine. The organic layer was dried over anhydrous sodium sulfate and con- 
centrated to obtain an unpurrfied target compound (6.087 g) as a pale yellow solid. 

25 

Example 53-2: Synthesis of N^^N-Boc-N^-picolyl am in omethyl benzoyl )-L-g I u tarn ic acid 1-naphthalenemethyiamide 
7-methyl ester (XXXVII-1) 

[0254] The compound obtained in Example 53-1 (1 .1 25 g) was dissolved in methanol (11 ml) and 4 mol/l hydrochloric 
30 acid/dioxane solution (5.5 ml) was added. After the reaction for 1 .5 hours, the reaction solution was concentrated and 
the residue was azeotropically distilled with chloroform. The residue (1 .1 3 g) obtained by drying under reduced pressure 
was dissolved in DMF (23 ml). WSCI (0.50 g), DMAP (0.32 g), and the compound obtained in Example 1-2 (0.65 g) 
were added to the solution. After 27 hours, the reaction solution was concentrated and 1 mol/i hydrochloric acid was 
added. The mixture was extracted with chloroform and the organic layer was washed with saturated brine. The organic 
35 layer was dried over anhydrous sodium sulfate and concentrated. The residue was purified by silica gel column chro- 
matography (50 g, hexane/ethyl acetate = 1/3) to obtain the target compound (67.8 mg) as yellow syrup. 
MS(Fab,pos.):m/z=625[M+1] + 

iH-NMR(500MHz,CDCi 3 ):8=1 .44 and 1 .46(9H,2s),2.05-2.28(2H,m), 2.37-2.44(1 H,m),2.57-2.64(1 H,m),3.62(3H,s), 
4.46(1 H,s),4.50 (1 H,s).4.59(2H,s),4.63^.70 (1 H, m),4. 86-4. 98(2H,m),6. 90(1 H, br),7.45-7.20(1 H,m),7.23-7.51 (8H,m), 
40 7.65(1 H,t,J=7.5Hz),7.70 (2H,d,J=5.6Hz),7.80(1 H,d, J=8.1 Hz),7.87(1 H,d,J=7.1 Hz),7.97(1 H,d,J=6.8Hz),8.01 (2H,s), 
8.53(1 H,d,J=4.4Hz). 

Example 53-3: Synthesis of (S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoylamino)-5-(quinolin-8-ylamino)valericacid 
1-naphthalenemethyiamide(XIII-13) 

45 

[0255] Lithium aluminum hydride (109 mg) was suspended in THF (13 ml). A solution of the compound obtained in 
Example 53-2 (672.1 mg) in THF (3.5 ml) was added to the suspension while cooling with ice. After the reaction for 1 
hour, water was slowly added to the reaction solution, which was then concentrated. Water was further added to the 
residue, followed by the addition of saturated aqueous solution of potassium sodium tartrate. The mixture was extracted 
50 with chloroform. The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate, and con- 
centrated to obtain an intermediate alcohol compound (566.4 mg) as a pale yellow solid. 

Methylene chloride (3.3 ml) was added to DMSO (52 uJ), then oxalyl chloride (32 u.1) was added dropwise at -78°C. 
After 5 minutes, the solution of the intermediate alcohol compound (110.3 mg) obtained above in methylene chloride 
(0.6 ml) was added dropwise. In addition, triethyiamine (0.21 ml) was added after 25 minutes. The temperature of the 
55 mixture was allowed slowly to rise. After 1 .5 hours, water was added at a temperature of -1 5°C. The organic layer was 
extracted with chloroform, dried over anhydrous sodium sulfate, and concentrated. The resulting residue was dissolved 
in methanol (2.2 ml). After the addition of 8-aminoquinoline (32 mg) and triethyiamine (26 uJ), the mixture was allowed 
to stand over night. The reaction solution was concentrated, dried under reduced pressure, and dissolved again in 
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methanol (2.2 ml). Acetic acid (0.2 ml) and sodium cyanoborohydride (35 mg) were sequentially added to the solution. 
After the reaction for 7 days, the reaction solution was concentrated. After the addition of water, the residue was 
extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate and concentrated. The residue 
was purified by silica gel column chromatography (5 g, hexane/ethyl acetate = 1/4) to obtain the title compound (19.9 
5 mg) as a yellow solid. 

MS(FAB,Pos.):m/z=723[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.44and1.46(9H,2s).1.83-1.95(2H.m), 1 .95-2.02(1 H,m),2.11-2.20(1H,m),3.35(2H,t,J= 
6.6Hz),4.41-4.72(6H,m),4.82^.96(2H,m),6.49(1H,br),6.63(1H,d t J=7.3H2) t 6.93(1 H,br),7.03(1H,d,J=7.8Hz), 7.12- 
7.62(6H,m),7.60-7.68 (3H,m),7.73-7.97(3H,m),8.04(^^ 

10 

Example 53-4: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(quinolin-8-ylamino)valeric acid 
1-naphthalenemethylamide [Compound No. 54] 

[0256] The compound obtained in Example 53-3 (19.0 mg) was dissolved in methanol (0.19 ml) and 4mol/l hydro- 
's chloric acid/dioxane (0.19 ml) was added. After 2.5 hours, the reaction solution was concentrated and azeotropically 
distilled with methanol. The residue was purified by silica gel column chromatography (1 g, chloroform/methanol /water 
= 7/3/0.5). The obtained title compound was dissolved in methanol. Activated carbon (4 mg) was added to the solution, 
followed by filtration and concentration. After the addition of 1 mol/l hydrochloric acid and a small amount of methanol, 
the residue was concentrated and dried under reduced pressure to obtain hydrochloride of the title compound (17.9 
20 mg) as a yellow solid. 

MS(FAB,Pos.):m/z=623[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.70-1.89(2H,m),1.90-2.00(2H,m),3.30 (2H,t,J= 7.6Hz),4.30(4H,s),4.57-4.63(1H,m), 
4.71-4.82(2H,m), 6.77(1 H,brd, J=5.9Hz),7.15(1H,d,J=8.1Hz),7.38-7.60(8H,m), 7.65(2H,d,J=8.5Hz),7.84(1H,d,J= 
7.8Hz),7.86-7.96(2H,m),7.99 (2H,d,J=8.5Hz),8.06(1 H,m),8.34(1 H,brd,J=7.3Hz),8.62-8.70(3H, m),8.77(1 H,d,J= 
25 2.9Hz),9.79(2H,s). 

Example 54: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoylamino)-5-((8R)-5,6 > 7,8-tetrahydroquinolin- 
8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No. 55] 

30 Example 54-1: Synthesis of 8-amino-5,6,7,8-tetrahydroquinoline • L-tartrate 

[0257] 5,6,7,8-tetrahydroquinolin-8-ol (3.53 g) synthesized by the method described in Journal of Medicinal Chem- 
istry, vol. 20, No. 10, pp 1351-1354 (1977) was dissolved in benzene (18 ml). Phosphine tribromide (6.74 ml) was 
added to the solution. After one hour, 1 mol/l aqueous solution of sodium hydroxide was added to adjust the pH of the 

35 reaction solution to about 10, followed by extraction with chloroform. The organic layer was washed with saturated 
brine, dried over anhydrous sodium sulfate, and concentrated. The obtained residue was dissolved in DMF (50 ml) 
and potassium phthalimide (4.38 g) was added. After stirring for 3 days, the reaction solution was concentrated. After 
the addition of water, the residue was extracted with chloroform. The organic layer was washed with saturated brine 
and dried over anhydrous sodium sulfate to concentrate the extract. The obtained residue was purified by silica gel 

40 column chromatography (60 g, hexane/ethyl acetate = 1/1) to obtain an intermediate. Part of the intermediate (500 
mg) was suspended in ethanol (2.5 ml). Hydrazine monohydrate (0.44 ml) was added to the suspension. After stirring 
for 5 hours, water was added to the reaction solution, followed by extraction with ethyl acetate. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. Part of the obtained residue 
(61.7 mg) was dissolved in methanol and L-tartaric acid (62.5 mg) was added. Chloroform was further added to the 

45 solution and the mixture was allowed to stand over night. The deposited crystals were collected by filtration and dried 
to obtain the title compound (102.1 g) as white needle-like crystals. 
MS(FAB,Pos.):m/z=149[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=1.69-1.85(2H,m),1. 87-2.03(1 H,m), 2.17-2.24(1 H,m),2.72-2.88(2H,m),3.97-4.03(1H,m), 
7.07(1 H, dd,J=4.7,7.6Hz) s 7.38(1 H,d, J=7.6Hz),8.42(1 H,d, J=4.7Hz). 

50 

Example 54-2: Synthesis of (R)-8-amino-5,6,7,8-tetrahydroquinoline L-tartrate 

[0258] The compound obtained in Example 54-1 (99.8 mg) was dissolved again in methanol (5 ml), and chloroform 
(5 ml) was added. The mixture was allowed to stand for 3 days. The deposited crystals were collected by filtration to 
55 obtain a white needle-like crystals (30.1 mg) 18.4 mg of the crystals were dissolved in methanol (1 ml). Crystals de- 
posited by the addition of chloroform (0.18 ml) were collected by filtration to obtain the optically active isomer of the 
title amine compound (9.8 mg) as white needle-like crystals. The resulting crystals were determined as the R isomer 
by X-ray structure analysis. 
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[a]D=-25.5° (H2O,c=0.2) 

Example 54-3: Synthesis of (2S)-2^4-(N-2-picolyl-N-Boc-aminomethyl)naphthoy!amino)-5-((8R)- 
5,6,7, 8-tetrahydroquinolin-8-ylamino)valeric acid 1-naphthalenemethylamide (Compound XHM4) 

5 

[0259] The compound obtained in Example 53-1 (669.3 mg) was dissolved in methanol (6.7 ml) and 4mol/l hydro- 
chloric acid/dioxane solution (3.3 ml) was added. The mixture was stirred for 1 hour at room temperature. After the 
reaction, the solvent was removed by distillation. The residue was dried under reduced pressure and dissolved in DMF 
(12 ml). After the addition of WSCI hydrochloride (404 mg), DMAP (257 mg), and the compound obtained in Example 

10 43-2 (606 mg), the mixture was stirred for 11 hours at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was dissolved in chloroform and the solution was washed with 1 mol/i aqueous solution of 
hydrochloric acid and saturated brine. After the solution was dried over anhydrous sodium sulfate, the solvent was 
removed by distillation. The obtained residue was dissolved in THF (20 ml). A solution of lithium hydride (160 mg) in 
THF (10 ml) was added and the mixture was stirred for 1 .5 hours at room temperature. After the reaction, ethyl acetate 

15 was added, followed by filtration through celite. The solvent was removed by distillation and the residue was purified 
by silica gel column chromatography (30 g, chloroform/methanol = 10/1) to obtain an intermediate compound (464.7 
mg). A solution of the above intermediate compound (58.9 mg) in methylene chloride (0.3 ml) was added dropwise to 
a solution of DMSO (26 uJ) and oxalyl chloride (16 uJ) in methylene chloride (1.8 ml) at -78°C. After the solution was 
stirred for one hour, triethylamine (0.1 ml) was added and the mixture was allowed to become room temperature. After 

20 the addition of chloroform, the mixture was washed with water and dried over anhydrous sodium sulfate. Then, the 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (3 g, ethyl acetate). 
An intermediate compound obtained was dissolved in methanol (0.79 ml). The compound obtained in Example 54-2 
(8.8 mg), acetic acid (0.03 ml), and NaBH 3 CN (6 mg) were added, and the mixture was reacted for two days. The 
reaction solution was concentrated. The residue was purified by silica gel column chromatography (0.5 g, chloroform/ 

25 methanol = 10/1) to obtain the title compound (7.9 mg) as colorless syrup. 
MS(FAB,Pos.):m/z=777[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :6=1.46 and 1 .49(9H,2s),1 .70-2.50(6H,m), 2.80-2.92 (2H t m),3.09-3.18(1H,m),3.24-3.31 
(1H,m),4.32-4.45 (2H,m),4.52-4.59(1H, m),4.85-5.10(5H,m),7.08-7.62(15H,m), 7.79(1 H,d,J=7.8Hz),7.86(1H,d, 
J=8.4Hz),8.00-8.07(1H,m),8.12 (1 H,d,J=8.8Hz),8.17-8.23(1 H,m),8.40(1H, brs),8.51(1H,brs). 

30 

Example 54-4: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoy1amino)-5-((8R)-5,6,7,84etrahydroquinolin- 
8-ylamino)valeric acid 1-naphthalenemethylamide [Compound No: 55] 

[0260] The compound obtained in Example 54-3 (7.2 mg) was dissolved in methanol (0.15 ml) and 4 mol/l hydrochloric 
35 acid/dioxane solution (0.15 ml) was added. After 2 hours, the reaction solution was concentrated. The residue was 
purified by silica gel column chromatography (chloroform/methanol/water = 7/3/0.5). After the addition of 1 mol/l hy- 
drochloric acid, the residue was concentrated and subjected to azeotropic distillation with methanol to obtain hydro- 
chloride of the title compound (6.3 mg) as a white solid. 
MS(FAB,Pos.) :m/z=677[M+1] + 

40 iH-NMR(500MHz,DMSO-d 6 ) :8=1 .62-2.01 (7H,m),2.30-2.40(1H,m), 2.78-2.88 (2H,m),2.95-3.03(1H,m),3.04-3.22(1H, 
m),4.47(3H,m), 4.61-4.70(1 H,m),4.79(2H,s),4.83(1 H,d, J=1 5.6,5.6Hz),4.85(1 H, dd,J=1 5.6,5. 6Hz), 7. 37-7.42(1 H, m), 
7.47-7.51 (2H,m),7.52-7.64 (5H,m),7.67-7.73(3H,m),7.80 (1 H,d, J=7.1 Hz),7.88(1 H,d, J= 8. 1 Hz),7.93(1 H.td, 
J=7.6,1 .7Hz),8.07-8.13(1 H,m),8.26-8.33(2H, m),8.49(1 H,d,J=4.6Hz),8.71 (1 H,d,J=4.8Hz),8.76(1 H,brs),8.87( 1H,d, J= 
7.8Hz),9.10(2H,br),9.80(2H,br). 

45 

Example 55.: Preparation of (S)-2-(4-(imidazol-2-ylmethyl)aminomethyl)naphthoylamino)-5-(2-picolyiamino)valeric 
acid (rS)-(V-(1-naphthyl)ethyl)amide [Compound No. 56] 

Example 55-1: Synthesis of N^Boc-L-glutamine acid (VSHl'-(1-naphthyl)ethyl)amide y-benzyl ester (Compound 
50 XXXV-2) 

[0261] Commercially available No-Boc-L-glutamine acid -/-benzyl ester (1.05 g) was dissolved in DMF (21.0 ml). 
Commercially available (S)-1-(1-naphthyl)ethylamine (0.799 g), WSCI hydrochloride (0.894 g), and HOBt (0.631 g) 
were added to the solution. The mixture was allowed to stand for one day at room temperature. After confirming com- 
55 pletion of the reaction with TLC, the reaction mixture was concentrated under reduced pressure as is. 1 N aqueous 
solution of hydrochloric acid was added to the residue and the resulting solution was extracted with chloroform. The 
organic layer separated was washed with saturated aqueous solution of sodium bicarbonate, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
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raphy (50 g, chloroform/ethyl acetate = 5/1) to obtain the title compound (1.42 g) as a white solid. 
MS(FAB,Pos.) :m/z=491[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1 .40(9H,s),1 .63(3H,d,J=6.8Hz),1 .84-1 .91(1 H,m),2.01-2. 1 0(1 H,m),2.32-2.36(1 H,m), 
2.45-2.51 (1H,m), 4.05-4.1 5(1 H,m),5.07(2H,s),5.22-5.30(1H,m),5.90(1H f t,J= 7.3Hz),6.42-6.50(1H,m),7.23-7.53(9H, 
5 m),7.78(1H,d, J=8.1Hz), 7.84(1 H,d, J=7.8.Hz) ,8.04 (1H,d, J=8.5Hz) 

Example 55-2: Synthesis of N^-fN-Boc-aminomethyOnaphthoylH-glutamine acid (rS)-(r-(1-naphthyl)ethyl)amide 
Y-methyl ester (Compound XL-1) 

10 [0262] The compound obtained in Example 55-1 (1:01 g) was dissolved in methanol (15.1 ml) and 10% hydrochloric 
acid/methanol solution (15.1 ml) was added. The mixture was allowed to stand for 1 day at room temperature. After 
confirming completion of the reaction with TLC, the reaction mixture was concentrated under reduced pressure as is 
and dried under vacuum. The product was dissolved in DMF (12.9 ml). The compound obtained in Example 25-2 (0.620 
g), WSCI hydrochloride (0.592 g), and DMAP (0.752 g) were added to the solution. The mixture was allowed to stand 

15 for one day at room temperature. After confirming completion of the reaction with TLC, the reaction mixture was con- 
centrated under reduced pressure as is. Saturated aqueous solution of sodium bicarbonate was added to the residue 
and the rsulting solution was extracted with chloroform. The organic layer separated was dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (50 
g, chloroform/methanol = 40/1) to obtain the title compound (1.12 g) as a white solid. 

20 MS(FAB,Pos.) :m/z=598[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1.47(9H,s),1 .69(3H,d, J=6.6Hz),2.01-2.08(1H,m),2.1 5-2.22(1 H,m),2.35-2.42(1H,m), 
2.56-2.63(1 H,m), 3.62(3H,s),4.74-4.87(3H,m),5.95(1 H,quintet,J=7.0Hz),6.82-6.90(1 H,m),6.96-7.02(1 H,m),7.40-7.60 
(9H,m),7.81(1H,d, J=8.3Hz),7.88(1H,d,J=7.8Hz),8.04-8.10(2H,m),8.29(1H,d, J=8.1Hz). 

25 Example 55-3: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)naphthoyiamino)-4-formyl-butyric acid (rS)-(1*-(1-naphthyl) 
ethyl)amide (Compound XLI-1) 

[0263] Lithium aluminum hydride (0.213 g) was suspended in anhydrous tetrahydrofuran (11.2 ml). A solution of the 
compound obtained in Example 55-2 (1.12 g) in anhydrous tetrahydrofuran (22.4 ml) was added to the suspension. 
30 The mixture was stirred for 0.5 hour at room temperature. After confirming completion of the reaction with TLC, ethyl 
acetate, methanol, and 10% aqueous solution of potassium sodium tartrate were sequentially added to the reaction 
solution. The mixture was stirred for a further one hour. The reaction solution was extracted with chloroform. The 
organic layer separated was dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. 
The residue was purified by silica gel column chromatography (80 g, chloroform/methanol = 20/1) to obtain an inter- 
35 mediate alcohol compound (1.44 g) as a white solid. 

[0264] Oxalyl chloride (0.151 ml) and dimethyl sulfoxide (0.251 ml) were added to methylene chloride (20.1 ml) while 
stirring at -78°C. After stirring for 0.5 hour, a solution of the intermediate alcohol compound (0.670 g) obtained above 
in methylene chloride (6.70 ml) was added. After stirring for a further 0.5 hour, triethylamine (0.738 ml) was added. 
The mixture was stirred for additional 1 .5 hours while cooling with ice. After the addition of water, the reaction solution 
40 was extracted with chloroform. The organic layer separated was dried over anhydrous sodium sulfate, followed by 
concentration under reduced pressure. The residue was purified by silica gel column chromatography (50 g, chloroform/ 
methanol = 30/1) to obtain the title compound (0.450 g). as a light orange solid. 
MS(FAB,Pos.):m/z=568[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1 .47(9H,s),1 .73(3H,d, J=6.8Hz),1 .82-1 .99(2H,m),2.28-2.40(1 H,m),3.56-3.62(2H,m), 
45 4.62-4.92(4H,m), 5.98(1 H,t,J=7.3Hz),7.08-7.20(2H,m),7.36-7.60(8H,m),7.79(1 H, d,J=8.1 Hz),7.84-7.90(1 H,m), 
8.04-8.16(3H,m). 

Example 55-4: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)naphthoylamino)-5-(2-picolylamino)vaieric acid (1'S) 
-(1'-(1-naphthyl)ethyl)amide (Compound XXI-5) 

50 

[0265] The compound obtained in Example 55-3 (200.0 mg) was dissolved in methanol (6.0 ml), and 2-arninometh- 
ylpyridine (44.3 mg) and sodium cyanoborohydride (44.3 mg) were added at room temperature. After adjusting the pH 
to 4-5 with the addition of acetic acid, the mixture was stirred for two days. After confirming consumption of the raw 
materials with TLC, the reaction mixture was concentrated under reduced pressure as is. Water was added to the 
55 residue and the solution was extracted with chloroform. The organic layer separated was dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (10 
g, chloroform/methanol = 15/1) to obtain the title compound (91.5 mg) as a pale yellow solid. 
MS(FAB,Pos.) :m/z=660[M+1] + 
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iH-NMR(500MHz,CDCi 3 ):5=1 .47(9H,s),1 .67(3H,d,J=6.8Hz),1 .70-1 .90(2H,m) ,1 .90-2.04(2H.m),2.88-3.00(2H,m),3.87 
(2H,s),4.62-4.75(2H,m),4.82-4.88 (2H,m),5.90-6.00(1H,m) t 7.00-7.10(2H,m), 7.34(1 H,d,J=7.1Hz),7.4r>7.58(7H t m), 
7.77(1H,m,J=8.1Hz),7.87 (1H,d,J=7.6Hz)J.90-8.02(2H,m) t 8.12(1H,d,J=8.5Hz) l 8.20-8.32 (2H,m). 

5 Example 55-5: Synthesis of (S)-2-(4-(imidazo!-2-yl methyl )ami™ 
acid (VSHIXI-naphthylJethylJamide [Compound No. 56] 

[0266] The compound obtained in Example 55-4 (91 .5 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for one hour at room temperature. After the reaction, 

10 the solvent was removed by distillation and the residue was dried under vacuum. The residue was dissolved in anhy- 
drous methanol. After the addition of triethyiamine (58.0 ml) and 2-imidazole carboaldehyde (16.0 mg), the mixture 
was stirred for 5 hours at room temperature. After the reaction, the reaction solution was concentrated. The residue 
was dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 0°C. Sodium 
borohydride (10.5 mg) was added to the solution and the mixture was stirred for 0.5 hour at room temperature. After 

15 the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column chromatography (5 
g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain hydro- 
chloride of the title compound (63.5 mg) as a white solid. 
MS(FAB,Pos.):m/z=640[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.56(3H,d,J=6.8Hz),1.66-1.90(4H,m), 2.96-3.08(2H,m),4.26-4.32(2H,m) l 4.62-4.78 
20 (2H,m),4.82-4.94 (2H,m),5.74-5.8.2 (1H,m),7.40-7.96(14H,m),8.14(1H,d,J=8.5Hz), 8.28(1 H,d,J=8.5Hz),8.30-8.36 
(1 H,m),8.63(1 H,d, J=7.1 Hz),8.83 (1 H,d,J=7.6Hz),8.80-8.84(1 H,m). 

Example 56: Preparation of (S)-2-(4-(imidazol-2-y1methyJ)aminomethyl)naphthoy1amino) - 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid (1 , SH1 , -(1-naphthyl)ethyl)amide [Compound No. 57] 

25 

Example 56-1: Synthesis of (S)-2>(4-(N-Boc-aminomethyi)naphthoylamino)-5-(5,6,7,8-tetrahydroquinolin-8-y1amino) 
valeric acid (1 , S)-(1 , -(1-naphthyl)ethyl)amide (Compound XXI-6) 

[0267] The compound obtained in Example 55-3 (200.0 mg) was dissolved in methanol (6.00 ml), and the amine 
30 obtained in Example 54-1 (126.1 mg) and sodium cyanoborohydride (44.3 mg) were added at room temperature. After 
adjusting the pH to 4-5 with the addition of acetic acid, the mixture was stirred for 23 hours. After confirming consumption 
of the raw materials with TLC, the reaction mixture was concentrated under reduced pressure as is. Water was added 
to the residue and the solution was extracted with chloroform. The organic layer separated was dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
35 raphy (10 g, chloroform/methanol = 15/1) to obtain the title compound (162.9 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=700[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=:1.47 (9H,s),1.68(3H,d,J=6.6Hz),1. 76-2.1 0(8H,m),2.20-2.40(2H,m),2.60-2.78(2H,m), 
3.02-3.38(4H,m), 4.62-4.96 (4H,m),5.84-5.96(1H,m),7.00-7.34.(8H,m),7.73-7.90 (2H,m),7.94-8.40 (4H,m). 

40 Example 56-2: Synthesis of (S)-2-(4-(imidazol-2-ylmethyl)aminomethyl)naphthoylamino)- 

5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid (VSH1'-(1-naphthyl)ethyl)amide [Compound No. 57] 

[0268] The compound obtained in Example 56-1 (1 62.9 mg) was dissolved in methanol' (2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for one hour at room temperature. After the reaction, 

45 the solvent was removed by distillation and the residue obtained was dried under vacuum. The residue was dissolved 
in anhydrous methanol. After the addition of triethyiamine (97.3 uJ) and 2-imidazole carboaldehyde (26.8 mg), the 
mixture was stirred for 5 hours at room temperature. After the reaction, the reaction solution was concentrated. The 
residue was dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 
0°C. Sodium borohydride (17.6 mg) was added to the solution and the mixture was stirred for 0.5 hour at room tem- 

50 perature. After the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column 
chromatography (5 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric 
acid to obtain hydrochloride of the title compound (102.0 mg) as a white solid. 
MS(FAB,Pos.) :m/z=680[M+1] + 

1 H-NMR(500MHz.DMSO-d 6 ) :6=1.56(3H,d,J=6.8Hz),1.70-1.94(6H,m), 2.24-2.36(2H,m) l 2.78-2.82(1H,m),4.60-4.76 
55 (2H,m) 1 4.82-4.90 (2H,m),5.76-5.80(1H,m),7.36-7.40(1H,m),7.44-7.66(12H I m), 7.84(1 H,d,J=7.8Hz),7.96(1H,d, 
J=7.6Hz),8.14(1H,d,J=8.5Hz),8. 24-8.36(2H,m),8.42-8.46(1H,m),8.68-8.82(2H,m). 
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Example 57: Preparation of (S)-2-(4-(imidazol-2-ylmethyl)aminomefo^ 
acid (1 , RH1 , -(1-naphthyl)ethyI)amide [Compound No. 58] 

Example 57-1: Synthesis of N^Boc-L-glutamine acid (1'R)-(1 , -(1-naphthyl)ethyl)amide 7-benzyl ester (Compound 
5 XXXV-3) 

[0269] Commercially available N^Boc-L-glutamine acid -y-benzyl ester (1.12 g) was dissolved in DMF (21.0 ml). 
Commercially available (R)-1-(1-naphthyl)ethylamine (0.853 g), WSCI hydrochloride (0.955 g), and HOBt (0.673 g) 
were added to the solution. The mixture was allowed to stand for one day at room temperature. After confirming com- 

to pletion of the reaction with TLC, the reaction mixture was concentrated under reduced pressure as is. 1 N aqueous 
solution of hydrochloric acid was added to the residue and the resulting solution was extracted with chloroform. The 
organic layer separated was washed with saturated aqueous solution of sodium bicarbonate, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (50 g, chloroform/ethyl acetate = 5/1) to obtain the title compound (1 .63 g) as a white solid. 

15 MS(FAB,Pos.):m/z=491[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1 .33(9H,s),1 .63(3H,d, J=6.8Hz),1 .88-1 .98 (1 H,m),2.1 2-2.22(1 H,m),2.45(1 H,dt, 
J=6.8,16.6Hz),2.50-2.58(1H,m), 4.08-4.20(1 H,m),5.11(2H,s),5.04-5.09(1H,m),5.88 (1 H,t,J=7.1Hz),6.48-6.62(1H,m), 
7.23-7.53(9H,m),7.78(1H,d, J=7.8Hz),7.84(1H,d, J=7.8Hz),8.04(1H f d, J=8.3Hz). 

20 Example 57-2: Synthesis of N a -(4-(N-Boc-aminomethyl)naphthoyl)-L-glutamine acid (1'R)-(141-naphthyl)ethyl)amide 
y-methyl ester (Compound XL-2) 

[0270] The compound obtained in Example 57-1 (1.15 g) was dissolved in methanol (17.3 ml) and 10% hydrochloric 
acid/methanol solution (17.3 ml) was added. The mixture was allowed to stand for one day at room temperature. After 

25 confirming completion of the reaction with TLC, the reaction mixture was concentrated under reduced pressure as is 
and dried under vacuum to obtain the title compound as a white solid. The solid was dissolved in DMF (14.7 ml). The 
compound obtained in Example 25-2 (0.706 g), WSCI hydrochloride (0.674 g), and DMAP (0.859 g) were added to the 
solution. The mixture was allowed to stand for one day at room temperature. After confirming completion of the reaction 
with TLC, the reaction mixture was concentrated under, reduced pressure as is. Saturated aqueous solution of sodium 

30 bicarbonate was sdded to the residue and the resulting solution was extracted with chloroform. The organic layer 
separated was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was pu- 
rified by silica gel column chromatography (50 g, chloroform/methanol = 40/1) to obtain the title compound (1.03 g) as 
a pale yellow solid. 
MS(FAB,Pos.):m/z=598[M+1] + 

35 1 H-NMR(500MHz,CDCI 3 ):5=1.47(9H^ 

2.66-2.72(1 H,m), 3.67(3H,s),4.70-4.84(3H,m),5.95(1 H.quintet, J=7.0Hz),6.82-6.92(1 H,d,J=7.8Hz),6.99(1 H,d, J= 
8.3Hz),7.30-7.57(9H,m), 7.77(1 H,d,J=8.1 Hz),7.85(1 H,d,J=7.8Hz),8.03(1 H,d, J=8.3Hz),8. 09(1 H,d, J=8.3Hz),8.15(1H, 
d, J=8.5Hz). 

40 Example 57-3: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)naphthoylamino)-4-formyl-butyricacid (1'RH1-(1-naphthyl) 
ethyl)amide (Compound XLI-2) 

[0271] Lithium aluminum hydride (0.196 g) was suspended in anhydrous tetrahydrofuran (10.3 ml). A solution of the 
compound obtained in Example 57-2 (1.03 g) in anhydrous tetrahydrofuran (20.6 ml) was added. The mixture was 

45 stirred for 0.5 hour at room temperature. Completion of the reaction was confermed with TLC, and ethyl acetate, meth- 
anol, and 10% aqueous solution of potassium sodium tartrate were sequentially added to the reaction solution. The 
mixture was stirred for a further one hour. The reaction solution was extracted with chloroform and the organic layer 
separated was dried over anhydrous sodium sulfate, followed by concentration under reduced pressure. The residue 
was purified by silica gel column chromatography (80 g, chloroform/methanol = 15/1) to obtain an intermediate alcohol 

50 compound (0.785 g) as a white solid. 

[0272] Oxalyi chloride (0.1 77 ml) and dimethyl sulfoxide (0.294 ml) were added to methylene chloride (23.6 ml) while 
stirring at -78°C. After stirring for 0.5 hour, a solution of the intermediate alcohol compound (0.670 g) obtained above 
in methylene chloride (6.70 ml) was added. After stirring for a further 0.5 hour, triethylamine (0.864 ml) was added. 
The mixture was stirred for 1.5 hours while cooling with ice. After the addition of water, the reaction solution was 

55 extracted with chloroform and the organic layer separated was dried over anhydrous sodium sulfate, followed by con- 
centration under reduced pressure. The residue was purified by silica gel column chromatography (50 g, chloroform/ 
methanol = 30/1) to obtain the title compound (0.446 g) as a light orange solid. 
MS(FAB,Pos.) :m/z=568[M+1] + 
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1H-NMR(500MHZ,CDCI 3 ):5=1.4^ 

(1H,m)J.05(1H f d,J=7.1Hz)J.12-7.60(8H,m)J.64^.16(5H,m). 

Example 57-4: Synthesis of (S)-2-<4-(N-Boc-aminomethyl)ra^ acid (1'R) 

5 -(V-(1-naphthyl)ethyl)amide (Compound XXI-7) 

[0273] The compound obtained in Example 57-3 (200.0 mg) was dissolved in methanol (6.00 ml), and 2-aminometh- 
ylpyridine (44.3 mg) and sodium cyanoborohydride (44.3 mg) were added at room temperature. After adjusting the pH 
to 4-5 with the addition of acetic acid, the mixture was stirred for 3 days. After confirming consumption of the raw 

10 materials with TLC, the reaction mixture was concentrated under reduced pressure as is. Water was added to the 
residue and the solution was extracted with chloroform. The organic layer separated was dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (10 
g, chloroform/methanol = 10/1) to obtain the title compound (66.6 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=660[M+1] + 

15 1H-NMR(500MHZ,CDCI 3 ):6=1.47(9H^ 

4.64^.88(4H,m), 5.90-6.00(1 H,m),7.00-7.18(2H,m),7.28-7.60(8H,m),7.73(1H,d, J=8.1Hz),7.83(1H,d,J=8.1Hz), 
7.90-8.02.(2H,m),8.14(1H,d,J= 8.3H2),8.22(2H,d,J=8.3Hz). 

Example 57-5: Synthesis of (S)-2-(4-(imidazol-2-ylmethyl)aminomethy1)naphthoylamino)-5-(2-picolylamino)valeric 
20 acid (VRMI'-O-naphthyOethyOamide [Compound No. 58] 

[0274] The compound obtained in Example 57-4 (66.6 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for one hour at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried under vacuum. The residue was dissolved in anhy- 

25 drous methanol. After the addition of triethyiamine (42.2 uJ) and 2-imidazole carboaldehyde (1 1 .6mg), the mixture was 
stirred for 5 hours at room temperature. After the reaction, the reaction solution was concentrated. The residue was 
dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 0°C. Sodium 
borohydride (7.6 mg) was added to the solution and the mixture was stirred for 0.5 hour at room temperature. After 
the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column chromatography (5 

30 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain hydro- 
chloride of the title compound (27.6 mg) as a white solid. 
MS(FAB,Pos.):m/z=640[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.55(3H,d,J=6.8Hz),1.78-1.94(4H,m), 3.00-3.08(2H,m),4.34-4.38(2H,m),4.58-4.76 
(2H,m),4.80-4.96 (2H,m),5.74(1 H, t,J=7.0Hz),7.40-7.96(14H,m) t 8.14(1 H,d,J= 8.5Hz),8.20(1 H,d,J=8.5Hz),8.31 (1 H,d, 
35 J=9.0Hz),8.65(1H,d,J=7. 1 Hz),8.78-8.84(2H,m). 

Example 58: Preparation of (S)-2-(4-(imidazol-2-ylmethyl)aminomethyl)naphthoylamino)- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino)valeric acid (1T*M1X1-naphthyl)ethyl)amide [Compound No. 59] 

40 Example 58-1 : Synthesis of (S)-2-(4-(N-Boc-aminomethyl)naphthoylamino)-5-(5 J 6,7,8-tetrahydroquinolin-8-ylamino) 
valeric acid (rRH1'-(1-naphthyl)ethyl)amide (Compound XXI-8) 

[0275] The compound obtained in Example 57-3 (200.0 mg) was dissolved in methanol (6.00 ml), and the amine 
obtained in Example 54-1 (126.1 mg) and sodium cyanoborohydride (44.3 mg) were added at room temperature. After 

45 adjusting the pH to 4-5 with the addition of acetic acid, the mixture was stirred for 3 days. After confirming consumption 
of the raw materials with TLC, the reaction mixture was concentrated under reduced pressure as is. Water was added 
to the residue and the solution was extracted with chloroform. The organic layer separated was dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (10 g, chloroform/methanol = 15/1) to obtain the title compound (123.3 mg) as a pale yellow solid. 

50 MS(FAB,Pos.):m/z=700[M+1] + 

iH-NMR(500MHz,CDCI 3 ) :5=1.47(9H^ 

4.62^.90(4H,m), 5.86-5.96 (1H,m),7.04-7.12(1 H,m),7.22-7.58(7H,m),7.73-7.84 (3H,m),7.90-8.04 (4H,m),8.08-8.20 
(1H,m) s 8.24-8.36(1H,m). 

55 Example 58-2: Synthesis of (S)-2-(4-(imidazol-2-ylmethyi)aminomethyl)naphthoylamino)- 

5-(5 t 6,7,8-tetrahydroquinoiin-8-ylamino)valeric acid (1'RH1 L (1-naphthyl)ethyl)amide [Compound No. 59] 

[0276] The compound obtained in Example 58-1 (1 23.3 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
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acid/dioxane solution (2 ml) was added. The mixture was stirred for one hour at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried under vacuum. The residue was dissolved in anhy- 
drous methanol (3.17 ml). After the addition of triethylamine (73.7 uJ) and 2-imidazole carboaldehyde (20.3 mg), the 
mixture was stirred for 5 hours at room temperature. After the reaction, the reaction solution was concentrated. The 
residue was dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled to 
0°C. Sodium borohydride (13.3 mg) was added to the solution and the mixture was stirred for 0.5 hour at room tem- 
perature. After the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column 
chromatography (5 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric 
acid to obtain hydrochloride of the title compound (75.5 mg) as a white solid. 

Example 59: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)ben2oylamino)-5-(2-picolylamino)valeric acid 
1-naphthalenemethylamide [Compound No. 60] 

[0277] The compound obtained in Example 19-3 (48.8 mg) was dissolved in methanol (1 .0 ml). After the addition of 
triethylamine (30.0 uJ) and 2-pyridinealdehyde (17.5 uJ), the mixture was stirred for 30 minutes at room temperature. 
After the reaction, the solvent was removed by distillation and anhydrous methanol (1.0 ml) was added to the residue. 
Then, the mixture was cooled to 0°C. Sodium borohydride (26.6 mg) was added to the solution and the mixture was 
stirred for 40 minutes, while allowing gradually to become room temperature. After the reaction, the solvent was re- 
moved by distillation. The residue was purified by silica gel column chromatography (2 g, chloroform/methanol/water 
= 7/3/0.5). The resulting compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid and water was 
removed by distillation to obtain hydrochloride of the title compound (24.8 mg) as a white solid. 
MS(FAB,Pos.):m/z=587[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :6=1 .75-1 .90(4H,m),2.90-3.10(2H,m), 4.29 and 4.30(6H,s),4.54-4.58(1H,m),4.76(2H,d, 
J=5.6Hz),7.40-7.49(4H,m),7.52-7.61(4H,m),7.67(2H,d,J=8.1Hz),7.84-7.86(1H l m),7.91-7.96(3H,m),7.99(2H d, 
J=8.1Hz),8.05-8.08(1H,m),8.62 (1H,d,J=4.9Hz),8.66(1H,d,J=4.9 Hz), 8.69-8.73(2H,m),9.37(2H, brs),9.95(2H,brs). 

Example 60: preparation of (S)-2-(4-(N-2-picplylamino)methylbenzoylamino)-4-(N-2-picolylamino)butyric acid 
1-naphthaienemethylamide [Compound No. 61] 

Example 60-1: Synthesis of (S)-2-(N-Fmoc-aminoH-(N-Boc-amino)butyric acid 1-naphthalenemethylamide 
(Compound X-3) 

[0278] Commercially available (S)-2-(N-Fmoc-amino)-4-(N-Boc-amino)butyricacid (201.9 mg) was dissolved in DMF 
(2.0 ml), and WSCI hydrochloride (106.1 mg) and HOBt (71.0 mg) were added to the solution. After the addition of 
1-naphthalenemethylamine (67 ml), the solution was stirred for 16 hours at room temperature. After the reaction, the 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/ 
methanol = 30/1 ) to obtain the title compound (231 .8 mg) as a white solid. 
MS(FAB,Pos.) :m/z=580[M+1] + 
1 H-NMR(500MHz.DMSOkJ 6 ):5=1^ 

4.20-4.28(3H,m), 4.75(2H,brs),6.75(1H, brs),7.30-7.37(2H f m),7.42(2H,t,J= 7.4Hz),7.43-7.49(2H,m),7.50-7.57(2H m) 
7.64(1 H,d,J=8.3Hz), 7.74(1 H,t,J=6.7Hz),7.84(1 H,d,J=7.3Hz),7.90(2H,d,J=7.4Hz), 7.93(1 H,m),8.02(1 H,d,J=6.3Hz) 
8.42(1 H,t,J=5.6Hz). 

Example 60-2: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)benzoylamino)-4-(N-Boc-amino)butyric acid 
1-naphthalenemethylamide (Compound XVIII-8) 

[0279] The compound obtained in Example 60-1 (152.2 mg) was dissolved in DMF (3.0 ml). After the addition of 
diethylamine (0.3 ml), the mixture was stirred for 50 minutes at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried using a vacuum pump. The obtained compound was used for the 
next reaction without purification. 

[0280] The compound (141.7 mg) was dissolved in DMF (3 ml). WSCI hydrochloride (75.6 mg), HOBt (35.5 mg), 
and the compound obtained in Example 19-1 (79.3 mg) were added to the solution. The mixture was stirred for 22 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in 
chloroform and the resulting solution was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous 
solution of sodium hydroxide, and saturated brine. The organic layer separated was dried over anhydrous sodium 
sulfate and the solvent was removed by distillation. The residue was purified by silica gel column chromatography (7.5 
g, chloroform/methanol = 30/1) to obtain the title compound (109.1 mg) as a white solid. 
MS(FAB,Pos.):m/z=591[M+1] + 
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1 H-NMR(500MHz,DMSO-d 6 ) :6=1 .35(9H,s),1 .39(9H,s),1 .83-1 .87(1 H, m),1 .91 -1 .95(1 H,m),2.98-3.03(2H,m),4.1 7(2H, 
d, J=6.3Hz),4.48-4.52( 1 H,m), 4.75(2H,d, J=5.6Hz),6.78(1 H,t J=5.3Hz),7.31 (2H. d, J=8. 1 Hz),7.44-7.49(3H, m) f 
7.52-7.56(2H,m),7.83-7.86(3H,m), 7.93-7.96(1 H,m),8.04-8.06 (1H f m), 8.47-8.49(2H f m). 

5 Example 60-3: Synthesis of (S)-2-(4-aminomethylbenzoy!aminoH-a m ' noDut y ric acid 1-naphthalenemethyiamide 
(Compound XIX-2) 

[0281] The compound obtained in Example 60-2 (49.7 mg) was dissolved in methanol (0:5 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (0.5 ml) was added. The mixture was stirred for 1 .5 hours at room temperature. After the reaction, 
10 the solvent was removed by distillation and the residue was dried using a vacuum pump to obtain the title compound 
(52.4 mg) as a white solid. 
MS(FAB,Pos.):m/z=391 M+1] + 

Example 60-4: Synthesis of (S)-2-(4-(N-2-picolytamino)methylbenzoylamino)-4-(N-2-picolylamino)butyric acid 
15 1-naphthalenemethyiamide [Compound No. 61] 

[0282] The compound obtained in Example 60-3 (45.1 mg) was dissolved in methanol (0.9 ml). After the addition of 
triethylamine (24.4 |xl) and, 2-pyridinealdehyde (14.4 uJ), the mixture was stirred for 70 minutes at room temperature. 
After the reaction, the solvent was removed by distillation and anhydrous methanol (1 .0 ml) was added to the residue. 

20 Then, the mixture was cooled to 0°C. Sodium borohydride (23.4 mg) was added to the solution and the mixture was 
stirred for 35 minutes, while allowing gradually to become room temperature. After the reaction, the solvent was re- 
moved by distillation. The residue was purified by silica gel column chromatography (chloroform/methanol/water = 
7/3/0.5). The compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid and water was removed by 
distillation to obtain hydrochloride of the title compound (28.4 mg) as a white solid. 

25 MS(FAB,Pos.):m/z=573[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=2.20-2.37(4H,m),3.0-3.15(2H,m), 4.22-4.37(6H,m),4.61^.67(1 H,m),4.74(1 H,dd, 
J=1 5.6,5.9Hz), 4.79(1 H,dd,J=1 5.6,5.9 Hz),7.44-7.49(4H,m),7.52-7.58(3H,m), 7.61 (1 H,d, J=7.8Hz),7.67(2H,d, 
J=8.5Hz),7.86(1H,dd,J=7.3,1.9H z),7.89-7.96(3H,m),7.99(2H,d,J=8.5Hz),8.06-8.09(1 H,m),8.62 (1H,dd,J=4.9,1.7Hz), 
8.67(1 H,dd, J=4.9,1 .7Hz),8.74(1 H,t, J=5.6 Hz),8.86(1 H,d, J=7.8Hz),9.46(2H,brs),9.96(2H,brs). 

30 

Example 61: Preparation of (S)-2-(4-(N-2-picolyiamino)methyibenzoylamino)-3-(N-2-picolyiamino)propionic acid 
1-naphthalenemethylamide [Compound No. 61] 

Example 61-1: Synthesis (S)-2-(N-Fmoc-amino)-3-(N-Boc-amino)propionic acid 1-naphthalenemethylamide 
35 (Compound X-4) 

[0283] Commercially available (S)-2-(N-Fmoc-amino)-4-(N-Boc-amino)propionic acid (201.6 mg) was dissolved in 
DMF (2.0 ml) , and WSCI hydrochloride (110.0 mg) and HOBt (75.6 mg) were added to the solution. After the addition 
of 1-naphthalenemethylamine (29 uJ), the solution was stirred for 16 hours at room temperature. After the reaction, the 
40 solvent was removed by distillation. The residue was purified by silica gel column chromatography (10 g, chloroform/ 
methanol = 30/1) to obtain the title compound (226.3 mg) as a white solid. 
MS(FAB,Pos.):m/z=566[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):5=1.37(9H,s),^ 

6.80(1 H,t,J= 5.6Hz),7.30-7.37(2H,m),7.43(2H,t,J=7.3Hz),7.44(2H,d,J= 5.8Hz),7.71(2H,d,J=7.7Hz),7.88(1 H,t, 
45 J=4.3Hz),7.90(2H,d, J=7.6Hz),7.93(1 H,m),8.03(1 H,d, J=6.8Hz),8.51 (1 H,t, J=5.6Hz). 

Example 61-2: Synthesis of (S)-2-(4-(N-Boc-aminomethyl)benzoylamino)-3-(N-Boc-amino)propionic acid 
1-naphthalenemethyiamide (Compound XVIII-9) 

50 [0284] The compound obtained in Example 61-1 (151.6 mg) was dissolved in DMF (3.0 ml). After the addition of 
diethyiamine (0.3 ml), the mixture was stirred for 60 minutes at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried using a vacuum pump. The obtained compound was used for the 
next reaction without purification. 

[0285] The compound (136.0 mg) was dissolved in DMF (3 ml). WSCI hydrochloride (76.6 mg), HOBt (35.3 mg), 
55 and the compound obtained in Example 19-1 (79.7 mg) were added to the solution. The mixture was stirred for 23 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (7.5 g, chloroform/methanol = 30/1 ) to obtain the title compound (46.2 mg) as a white 
solid. 
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MS(FAB,Pos.):m/z=577[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.35(9H,s) l 1.39(9H,s),3.34-3.72(2H, m),4.16(2H,d,J=6.3Hz),4.54^.57(1H,m),4.74 
(1H,dd,J=11.7, 5.6Hz) t 4.78(1H,dd,J=11.7,5.6Hz),7.05(1H,t,J=5.6Hz),7.31(2H, d,J=8.3Hz),7.44-7.49(3H,m), 7.51- 
7.57(2H,m),7.81-7.85(3H,m), 7.93-7.95(1 H,m),8.02-8.05(1 H,m),8.33(1 H,d,J=7.8Hz),8.54(t H, t, J=5.6Hz). 

5 

Example 61-3: Synthesis of (S)-2-(4-aminomethylbenzoylamino)-3-aminopropionic acid 1-naphthalenemethylamide 
(Compound XIX-3) 

[0286] The compound obtained in Example 3-2 (43.2 mg) was dissolved in methanol (0.86 ml) and 4 mol/l hydrochloric 
10 acid/dioxane solution (0.86 ml) was added. The mixture was stirred for 100 minutes at room temperature. After the 
reaction, the solvent was removed by distillation and the residue was dried using a vacuum pump to obtain the title 
compound (42.1 mg) as a white solid. 
MS(FAB,Pos.):m/z=377[M+1] + 

15 Example 61-4: Synthesis of (S)-2-(4-(N-2-picolyiamino)methylbenzoylamino)-3-(N-2-picolylamino)propionic acid 
1-naphthalenemethylamide [Compound No. 62] 

[0287] The compound obtained in Example 61-3 (36.8 mg) was dissolved in methanol (0.8 ml). After the addition of 
triethylamine (22.1 jil) and 2-pyridinealdehyde (13.0 pj), the mixture was stirred for 70 minutes at room temperature. 

20 After the reaction, the solvent was removed by distillation and anhydrous methanol (1 .0 ml) was added to the residue. 
Then, the mixture was cooled to 0°C. Sodium borohydride (20.8 mg) was added to the solution and the mixture was 
stirred for 35 minutes, while allowing gradually to become room temperature. After the reaction, the solvent was re- 
moved by distillation. The residue was purified by silica gel column chromatography (2 g, chloroform/methanol/water 
= 7/3/0.5). The compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid and water was removed by 

25 distillation to obtain hydrochloride of the title compound (25.9 mg) as a white solid. 
MS(FAB,Pos.) :m/z=559[M+1]i 

1 H-NMR(500MHz,DMSO-d 6 ):5=3.4-3.7(4H,m),4.34(4H,brs),4.42(2H, s), 4.77(1 H,d,J=5.9Hz),5.00-5.05(1H,m),7.43- 
7.50(4H,m), 7.52-7.56(2H,m),7.58(1 H,d,J=7.8Hz),7.62(1 H,d,J=7.8Hz),7.69 (2H,d,J=8.3Hz),7.85(1 H,dd,J=7.3,2.0Hz), 
7.90-7.96(3H,m),8.05 (2H,d,J=8.3Hz),8.05-8.06(1 H,m),8.62(1 H,dd,J=4.9,1 .7Hz),8.67 (1 H,dd f J=4.9,1 .7Hz),8.85,(1 H, 
30 t,J=5.6Hz),9.16(1H,d,J=7.8Hz),9 .58(2H,brs),9.99(2H,brs). 

Example 62: Preparation of (S)-2-(4-(N-2-picolylaminomethyl)benzoyl)-5-(N-2-picolylamino)capric acid 
1-naphthalenemethylamide [Compound No. 63] 

35 Example 62-1: Synthesis of N a -4-(N-Fmoc-aminomethyl)benzoyl-N e -Boc-L-lysin 1-naphthalenemethylamide 
(Compound X-5) 

[0288] Commercially available No-Fmoc-N^Boc-lysin (510.0 mg) was dissolved in DMF (10 ml), and WSCI hydro- 
chloride (255.4 mg) and HOBt (177.6 mg) were added to the solution. After the addition of 1-naphthalenemethylamine 

40 (157 uJ), the solution was stirred for 2 days at room temperature. After the reaction, the solvent was removed by 
distillation. The residue was dissolved in chloroform and the resulting solution was washed with 1 N aqueous solution 
of hydrochloric acid and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (25 g, chloroform/ethyl 
acetate = 2/1 ) to obtain the title compound (455.9 mg) as white foam. 

45 MS(FAB,Pos.):m/z=608[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.36(9H,s),1. 22-1. 40(4H,m),1. 55-1 .65(2H, m),2.86(2H,d,J=6.1,5.6Hz),4.02(1H,m), 
4.20-4.30(3H, m),4.75(2H,m),6.78(1 H,t,J=5.6Hz),7.31-7.35(2H,m),7.41 (2H,t, J=7.6Hz),7.43-7.47(2H,m),7.50-7.55 
(3H,m),7.73(2H,d, J=7.6Hz), 7.84(1 H,m),7.90(2H,d,J=7.6Hz),7.94(1 H,m),7.93(1H,m),8.03(1H ,m),8.45(1 H,t,J= 
5.6Hz). 

50 

Example 62-2: Synthesis of N^-(N-Boc-aminomethyl)benzoyl-N e -Boc-L-lysin 1-naphthalenemethylamide 
(Compound XVIII-10) 

[0289] The compound obtained in Example 62-1 (301.0 mg) was dissolved in DMF (6 ml). After the addition of di- 
55 ethylamine (0.6 ml), the mixture was stirred for 140 minutes at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried using a vacuum pump and dissolved in DMF (6 ml). WSCI hydro- 
chloride (143.8 mg), HOBt (75.4 mg), and the compound obtained in Example 19-1 (137.0 mg) were added to the 
solution. The mixture was stirred for 13.5 hours at room temperature. After the reaction, the solvent was removed by 
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distillation. The residue was purified by silica gel column chromatography (15 g, chloroform/ethyl acetate = 1/1) to 
obtain the title compound (125.2 mg) as a white solid. 
MS(FAB,Pos.) :m/z=619[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .35(9H,s),1 .39(9H,s),1 .20-1 .45(4H,m),1 .70-1 .80(2H,m),2.86(2H,m),4.1 7(2H,d, 
5 J=6.1Hz)., 4.46(1 H,m),4.75(2H,m),6.77(1H l t,J=5.6Hz),7.31(2H,d,J=8.3H2) ,7.43-7.49(3H,m),7.51-7.56(2H,m), 7.83- 
7.86(3H,m),7.93-7.96(1 H,m),8.04-8.60(1 H,m),8.40(1 H,d, J=7.6Hz), 8.52(1 H,t, J= 5.6Hz). 

Example 62-3: Synthesis of N a -(4-aminomethylbenzoy!)-L-lysin 1-naphthalenemethylamide (Compound XIX-4) 

10 [0290] The compound obtained in Example 62-2 (53.7 mg) was dissolved in methanol (2.0 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2.0 ml) was added. The mixture was stirred for 20 hours at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried using a vacuum pump to obtain the title compound 
(51.9 mg) as a white solid. 
MS (FAB.Pos.) :m/z=419[M+1] + 

15 

Example 62-4: Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)capric acid 
1-naphthalenemethylamide [Compound No. 63] 

[0291] The compound obtained in Example 62-3 (51.9 mg) was dissolved in methanol (1.0 ml). After the addition of 
20 triethylamine (29.3 uJ) and 2-pyridinealdehyde (17.5 uJ), the mixture was stirred for 90 minutes at room temperature. 
After the reaction, the solvent was removed by distillation and anhydrous methanol (1.0 ml) was added to the residue. 
Then, the mixture was cooled to 0°C. Sodium borohydride (26.6 mg) was added to the solution and the mixture was 
stirred for 60 minutes, while allowing gradually to become room temperature. After the reaction, the solvent was re- 
moved by distillation. The residue was purified by silica gel column. chromatography (2.5 g, chloroform/methanol/water 
25 = 7/3/0.5). The compound was dissolved in 1 N aqueous solution of hydrochloric acid and water was removed by 
distillation to obtain hydrochloride of the title compound (31 .1 mg) as a white solid. 
MS(FAB,Pos.):m/z=601[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1. 30-1 . 46(2H,m),1. 60-1 .75(2H,m), 1 .80-1.83(2H,m),2.80-3.00(2H,m),4.30(6H,brs), 
4.52(1 H,m), 4.73(1 H,dd,J=15.3,5.6Hz),4.78(1H,dd,J=15.3,5.6Hz),7.44-7.49 (3H,m),7.52-7.55(2H,m),7.59(2H,t, 
30 J=7.8Hz),7.66.(2H,d,J= 8.5Hz) ,7.83-7.86(1 H,m),7.91-7.96(3H,m),7.99(2H,d,J=8.5Hz), 8.05-8.09(1 H,m),8.64-8.68 
(4H,m),9.36(2H,brs),9.95(2H,brs) 

Example 63: Preparation of (2S)-2-(4-((5,6,7,8-tetrahydroquinolin-8-yl)aminomethyl)benzoylamino)- 
5-((5,6,7,8-tetrahydroquinolin-8-yl)amino)valeric acid 1-naphthalenemethylamide [Compound No. 64] 

35 

[0292] The compound obtained in Example 19-3 (25.0 mg) was dissolved in methanol (0.5 ml) After the addition of 
triethylamine (11 mg) and 5,6,7,8-tetrahydroquinolin-8-one (16.0 mg), the mixture was stirred for 120 minutes at room 
temperature. After the reaction, the solvent was removed by distillation and anhydrous methanol (0.5 ml) was added 
to the residue. Then, the mixture was cooled to 0°C. Sodium borohydride (12.0 mg) was added to the solution and the 
40 mixture was stirred for 40 minutes, while allowing gradually to become room temperature. After the reaction, the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (1 g, chloroform/methanol 
= 5/1). The compound was dissolved in 1 mol/l aqueous solution of hydrochloric acid and water was removed by 
distillation to obtain hydrochloride of the title compound (10.2 mg) as a white solid. 
MS(FAB,Pos.):m/z=667[M+1] + 

45 iH-NMR(500MHz,DMSO-d 6 ) :S=1 .76-1 .83(4H,m),1 .85-1 .91 (3H,m), 1 .98-2.05(3H,m),2.23-2.36(1 H,m),2.36-2.41 (1 H, 
m),2.78-2.82 (4H,m),2.90-2.99(1 H,m),3.04-3.17(1H,m),4.37(2H,m),4.41(2H, m),4.54-4.58(1H,m),4.77(2H,m), 
7.36-7.41(2H,m),7.47(2H,m), 7.55(2H,m),7.65-7.73(4H,m),7.84(1H,m),7.94(1H,m),8.00(2H,m), 8.06(1 H,m),8.45(1H, 
m),8.53(1H,m),8.70(2H,m),9.12(2H,m). 

50 Example 64: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((5,6,7,8-tetrahydroquinolin-8-yl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 65] 

Example 64-1: Synthesis of N^-(N-Boc-N-2-picolylaminomethyl)benzoyl-(N 5 -2-chlorobenzyloxycarbonyl)-L-ornithine 
1-naphthalenemethylamide (Compound XI-10) 

55 

[0293] N a -Fmoc-(N 6 -2-chlorobenzyloxycarbonyl)-L-ornithine (2.03 g) , WSCI hydrochloride (1 .10 g), and HOBt (0.79 
g) were dissolved in DMF (40 ml). 1-naphthalenemethylamine (0.63 ml) was added to the solution. After 17 hours, the 
reaction solution was concentrated. 1 mol/l hydrochloric acid was added to the residue, and the mixture was extracted 
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with chloroform. Saturated aqueous solution of sodium bicarbonate was added to the organic layer. The mixture was 
extracted with chloroform. The organic layer separated was dried over anhydrous sodium sulfate and concentrated to 
obtain a crude product (2.47 g) as a pale yellow solid. Part of the crude product (1.12 g) was dissolved in DMF (20 ml) 
and diethylamine (2 ml) was added. After one hour, the reaction solution was concentrated. Syrup obtained by drying 
the residue under reduced pressure, WSCI hydrochloride (0.49 g), DMAP (0.31 g), and the compound synthesized in 
Example 1-2 (0.58 g) were dissolved in DMF (15 ml). After 15 hours, the reaction solution was concentrated and 1 
mol/l hydrochloric acid was added. The mixture was extracted with chloroform. The organic layer separated was washed 
with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel 
column chromatography (50 g, chloroform/methano! = 20/1) to obtain the target compound (1.24 g) as a yellow solid 
MS(Fab,pos.):m/z=765[M+H] + 

1 H-NMR(500MHz,CDCI 3 ):6=1.44 and 1 .46(9H,2s),1.48-1.80(3H,m), 1.85-1.93 (1 H,m),3.08-3.15(1H,m),3.46-3.57 
(1H,m),4.45(1H, s),4.50(1H,s),4.58(2H, s),4.72-4.80(2H,m),4.84-5.00(3H,m), 7.1 0-7.52(1 5H,m),7.65(1H,t,J=7.8Hz), 
7.73(3H,d, J=8.1 Hz),7.97 (1 H,d, J=8.3Hz),8.53,(1 H,d,J=4.2Hz). 

Example 64-2: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl-5-((5,6,7,8-tetrahydroquinolin-8-yl) 
amino)valeric acid 1-naphthaienemethylamide (Compound XI 1 1-1 5) 

[0294] The compound obtained in Example 64-1 (130 mg) was dissolved in methanol (6 ml) and 10% palladium- 
carbon (130 mg) was added. The mixture was reacted under a pressure of 3 atm. After the reaction, the palladium- 
carbon was removed by filtration and the solvent was removed by distillation to obtain a residue (0. 1 5 g). The resulting 
residue was dissolved in methanol (2 ml), and 5,6,7,8-tetrahydroquinolin-8-one (27.5 mg) was added to the solution. 
The mixture was stirred for one hour at room temperature. After removal of the solvent, the residue was dissolved in 
anhydrous methanol (2 ml). Sodium borohydride (20.7 mg) was added at 0°C, then mixture was stirred for 30 minutes, 
while the temperature was gradually increased to room temperature. After the reaction, the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (7 g, chloroform/methanol = 20/1) to obtain 
the title compound (18.4 mg) as a light brown solid. 
MS(FAB,Pos.):m/z=727[M+1]i 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.31 and 1.38(9H,s),1.48-1.68(3H,m), 1.85(3H, m),1. 98,(1 H,m),2.35-2.72(5H,m), 
4.39(1 H,brs),4.47(4H, brs),4.55(1 H,brs), 4.76(2H,brs),7.1 8-7.29(6H,m),7.42-7.54 (5H,m),7.77(1 H,m),7.85(3H,m), 
7.94(1 H s m),8.06(1 H,m),8.33(1 H, m),8.44-8.63(3H,m). 

Example 64-3: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((5,6,7,8-tetrahydroquinolin-8-yl) 
amino)valeric acid 1-naphthalenemethylamide [Compound No. 65] 

[0295] The compound obtained in Example 64-2 (1 8.4 mg) was dissolved in methanol (0.4 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (0.6 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was purified by silica gel column chromatography (1 g, chloroform/ 
methanol = 1/1) to obtain a product (13.1 mg). The obtained product was treated with 1 mol/l aqueous solution of 
hydrochloric acid. The hydrochloric acid was removed by distillation to obtain hydrochloride of the title compound (14.0 
mg). as a pale yellow solid. 
MS(FAB,Pos.) :m/z=627 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .84(6H,m),1 .98(1 H,m),2.39(1 H,m), 2.81 (1 H,m),2.97(1 H,m),3.09(1 H,m),4.32(4H, 
brs),4.42(1 H,m),4. 56(1 H,m),4.77(2H,d),7.37(1 H,m),7.47(3H,m),7.51 (1 H,m),7.55(2 H,m)J.66(3H,m),7.85-7.91 (2H, 
m) 1 7.94(3H,m),8.05(1H,m),8.46 (1H,m),8.66(1H,m),8.72(2H, m),9.18(2H,brs), 9.98(2H,brs). 

Example 65: Preparation of (S)-2-(4-(3-picoIylaminomethyi)benzoylamino)-5-(3-picolylamino)valeric. acid 
1-naphthalenemethylamide [Compound No. 66] 

Example 65-1: Synthesis of (S)-2-(4-(3-picolylaminomethyl)benzoylamino)-5-(3-picolyiamino)valeric acid 
1-naphthaienemethylamide [Compound No. 66] 

[0296] The compound obtained in Example 1 9-2 (98.2 mg) was dissolved in methanol (1 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (1 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dissolved in methanol. The solution was neutralized with 
Amberlite IRA-410, then, the solvent was removed by distillation. The residue was dissolved in anhydrous methanol 
(1 ml). After the addition of 3-pyridinealdehyde (34.2 uJ), the mixture was stirred for 4.5 hours at room temperature. 
The reaction solution was concentrated, dried under reduced pressure, and again dissolved in methanol (1 .4 ml). After 
the addition of sodium borohydride (25 mg), the mixture was stirred for one hour at room temperature. After the reaction, 
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the solvent was removed by distillation. The residue was dissolved in chloroform and the resulting solution was washed 
with saturated brine, and dried over anhydrous sodium sulfate. The solvent was removed by distillation and the residue 
was purified by silica gel column chromatography (4 g, chloroform/methanol/water = 7/3/0.5). After the addition of 1 
mol/l hydrochloric acid, the residue was concentrated and azeotropically distilled to obtain hydrochloride of the title 
5 compound (33.6 mg) as a white solid. 
MS(Fab,pos.):m/z=587[M+H] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.72-1.95(4,H,m),2.90-3.02(2H,m), 4.28(2H J s),4.33(2H,t,J=5.6Hz) > 4.41(2H,s)4.31 
(6H,s),4.55-4.61(1H,m) > 4.76(2H,d l J=5.9Hz),7.43-7.48(2H,m),7.51-7.57(2H, m),7.71(2H,d,J=8.1Hz),7.82-7.87(1H, 
m),7.92-7.95(1H,m),7.99 (2H,d,J=8.1 Hz),7.99-8.04(2H,m), 8.06-8.09(1 H,m),8.68-8.80(4H, m),8.90(1H,d,J=6.1Hz), 
10 8.91 (1 H,d, J=5.9Hz),9.09(1 H,s),9.1 2(1 H ,s),9.88(2H,brs),1 0.45(2H,brs). 

Example 66: Preparation of (S)-2-(4-(N-2-picolyiaminomethyl)benzoyiamino)-5-(N-2-picolylamino)valeric acid 3-(n- 
butoxy)propy1amide [Compound No. 67] 

*5 Example 66-1: Synthesis of N^Fmoc-NM3oc-L-omithine methyl ester (Compound XLII-1) 

[0297] Commercially available N^Fmoc-N 5 -Boc-L-omithine (1.00 g) , WSCI hydrochloride (0.633 g), and HOBt 
(0.446 g) were reacted in methanol (20 ml) for 23 hours at room temperature. After the reaction, methanol was removed 
and the residue was extracted with chloroform. The extract was washed with water, saturated aqueous solution of 
20 sodium hydrogencarbonate, and saturated brine, and dried over anhydrous sodium sulfate to remove water. Syrup 
obtained by removing the solvent was purified by silica gel column chromatography (50 g, chloroform/ethyl acetate = 
5/1) to obtain the title compound (1.06 g) as a white solid. MS(FAB,Pos.):m/z=.469[M+1] + 

Example 66-2: Synthesis of N a -(4-(N-Boc-N-(2-picolyl)aminomethyi)benzoyl)-N 5 -Boc-L-ornithine methyl ester 
25 (Compound XLIV-1) 

[0298] The compound obtained in Example 66-1 (0.300 g), diethylamine (0.136 ml), and DMF (5 ml) were reacted 
for one hour at room temperature. After removal of the solvent, the residue was dried under vacuum. The compound 
obtained in Example 1-2 (0.241 g), WSCI hydrochloride (0.184 g), HOBt (0.130 g), and DMF (5 ml) were added to the 

30 reaction mixture. Then, the resulting mixture was reacted for 25 hours at room temperature. After the reaction, the 
reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with saturated aque- 
ous solution of sodium hydrogencarbonate and saturated brine, and dried over anhydrous sodium sulfate to remove 
water. Syrup obtained by removing the solvent was purified by silica gel column chromatography (50 g, chloroform/ 
ethyl acetate = 1/1) to obtain the title compound (0.337 g) as colorless oil. 

35 MS(FAB,Poc.):m/z=571[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.44 and 1. 46(1 8H,2s),1. 56-1. 60(2H, m),1. 78-1 .85(1 H,m),1.97-2.fJ4(1H,m),3.17-3.18 
(2H,m),3.79(3H, s),4.46 and 4.51(2H, 2s),4.59(2H,brs),4.65(1H,br),4.80-4.84 (1 H,m),6.93(1H,m),7.17-7.19(2H,m), 
7.29-7.30(1 H,m),7.34-7.36 (1H f m),7.64-7.67(1H,m),7.78-7.79(2H,m),8.53(1H,d,J=4.2Hz). 

40 Example 66-3: Synthesis of (S)-2-(4-(N-Boc-N-(2-picolyl)aminomethyi)benzoyl)-5-(N-Boc-2-picolylamino)valeric acid 
methyl ester (Compound XLVI-1) 

[0299] The compound obtained in Example 66-2 (0.337 g) was dissolved in methanol (5 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (5 ml) was added. The mixture was stirred for 1 .5 hours at room temperature. After the reaction, 

45 the solvent was removed by distillation. The residue was dissolved in methanol (5 ml). After the addition of 2-pyridine 
aldehyde (0.085 ml) and triethyiamine (0.247 ml) to the solution, the mixture was reacted for 2 hours at room temper- 
ature. Next, the reaction solution was cooled over an ice-cooled bath. When the temperature was decreased to near 
4°C, sodium borohydride (0.04 g) was added. After the reaction for 0.5 hour, methanol was removed to obtain a crude 
product. The product was dissolved in DMF (5 ml). After the addition of di-t-butyldi carbon ate (0.256 g) and triethyiamine 

50 (0.242 ml) to the solution, the mixture was reacted for 1.5 hours at room temperature. After the reaction, the reaction 
solution was diluted with a large amount of water and extracted with ethyl acetate. The extract was washed with sat- 
urated brine and treated with anhydrous sodium sulfate to remove water. The oily substance obtained by removing the 
solvent was purified by silica gel column chromatography (35 g, chioroform/MeOH = 40/1 ) to obtain the title compound 
(0.236 g) as colorless oil. 

55 MS(FAB,Pos.) :m/z=662[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.39,1.44 and 1 .46(1 8H,3s),1 .61-1 .95 (4H,m),3.26-3.,42(2H,m),3.76(3H,s),4.46-4.59 
(6H,m),4.76-4.79 (1H,m),6.70(1H,brs),7.15-7^ 
7.82(1 H,m),8.49(1 H,m),8.53 (1 H,d, J=4.2Hz). 
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Example 66-4: Synthesis of (S)-2-(4-(N-Boc-N-(2-picolyl)aminomethyl)benzoyl)-5-(N-Boc-2-picolylamino)valeric acid 
(Compound XLVN-1) 

[0300] The compound obtained in Example 66-3 (8.96 g) was dissolved in methanol (134.4 ml) and 1 N aqueous 
5 solution of sodium hydroxide (134.4 ml) was added. The mixture was stirred for 1 day. After confirming completion of 
the reaction with TLC, the reaction solution was concentrated under reduced pressure. The residue was dissolved in 
1N aqueous solution of sodium hydroxide and washed with diisopropyl ether. 1 N hydrochloric acid aqueous solution 
was added to the resulting water layer to adjust the pH to 2-3. The solution was extracted with ethyl acetate and the 
organic layer separated was dried over anhydrous sodium sulfate, concentrated under reduced pressure, and dried 
10 under vacuum to obtain the title compound (8.04 g) as a light brown solid. 
MS(FAB,Pos.):m/z=648[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=1.44(9H,s),1.46(9H,s),1.62-2.04(4H, m),3.20-3.42(2H,m),4.38-4.84(7H,m),7.18-7.48 
(6H,m),7.64-7.82(4H,m) ,8.42-8.56(2H,m). 

15 Example 66-5: Synthesis of 2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 3-(n- 
butoxy)propylamide [Compound No. 67] 

[0301] A solution of the compound obtained in Example 66-4 (0.600 g) in DMF (10 ml), a solution of HOBt (0.2508 
g) in DMF (10 ml), and a solution of WSCI hydrochloride (0.3552 g) in DMF (50 ml) were prepared. 3-(n-butoxy)pro- 

20 pylamine (19.7 mg) was charged into a test tube. The previously prepared DMF solution of the compound obtained in 
Example 59-5 (0.83 ml) and DMF solution of HOBt (0.83 ml) were added. The DMF solution of WSCI (4.2 ml) previously 
cooled at -20° C with stirring was added. The mixture was allowed to become room temperature without dismantling 
the cooling bath. The mixture was stirred for 63.5 hours at room temperature. The reaction solution was concentrated 
by centrifugation as is. Chloroform (2ml) was added to the residue and the resulting solution was washed with 1 N 

25 aqueous solution of hydrochloric acid (2 ml). The water layer was extracted with chloroform (2 ml), and the resulting 
organic layer washed with saturated aqueous solution of sodium hydrogencarbonate (2 ml), and dehydrated with Chem- 
Elut (manufactured by Varian Technologies Japan, Ltd.). The organic layer was concentrated. The residue was purified 
using a solid phase extraction column (Sep-Pak Vac silica (manufactured by Waters Corp.), 2g, chloroform/benzene/ 
methanol) 

30 [0302] 4 mol/l hydrochloric acid/dioxane solution (1 .5 ml) and water (1 .5 ml) were added to the resulting condensed 
product, and the mixture was stirred for 2 hours. The reaction solution was concentrated by centrifugation as is. The 
residue was azeotropicaly distilled with ethanol and dried under vacuum to obtain hydrochloride of the title compound 
(90.5 mg) as a white solid. 
MS(FAB,Pos.):m/z=561[M+1] + 

35 1 H-NMR(500MHz,DMSO-d 6 ):5=0.86(3H,t,J=7.6Hz),1 .22-1 .35(2H, m),1 .42-1 .50(2H,m),1 .60-1 .70(2H,m),1 .70-1 .90 
(4H,m),2.94-3.04,(2H,m),3.08-3.16(2H,m),3.30,-3.40(4H,m),4.30(6H,s), 4.40-4.48.(1 H,m),7.47(1H,t,J=7.8Hz),7.48 
(1H,t,J=7.6Hz),7.60 (2H,t,J=8.3Hz),7.67(2H,d,J=8.1 Hz),7.90-7.95(2H,m),7.98(2H,d, J=8.3Hz),8.17(1H,t,J=5.4Hz), 
8.60-8.68(2H,m),9.39(2H,bs), 9.97(2H,bs). 

40 Example 67: Preparation of [Compound No. 68] to [Compound No. 82] 

[0303] Hydrochlorides of the compounds shown below were prepared according to the same procedure as in Ex- 
ample 66-5. 

45 Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoyiamino)-5- (N-2-picolylamino)valeric acid 
tetrahydrofurfurylamide [Compound No. 68] 

[0304] The same procedure was carried out using tetrahydrofurfurylamine (15.6 mg) to obtain hydrochloride of the 
title compound (9.0 mg) as a white solid. 
50 MS(FAB,Pos.):m/z=531 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1. 45-1. 55(1 H,m),1.70-2.00(7H,m), 2.90-3.08 (2H,m),3.1 2-3.1 8(1 H,m), 3. 50-3. 56(1 H, 
m),3.68-3.78 (2H,m),3.80-3.86(1 H,m),4.30(6H,s),4.45-4.52(1 H,m),7.42-7.48. (2H,m),7.54(2H,t, J=8.3Hz), 7.66(2H,d, 
J=8.3Hz),7.88-7.94(2H, m),7.97(2H,d,J=8.3Hz),8.15(1 H,t,J=6.1 Hz),8.58-8.68(3H,m), 9.24(2H,bs),9.82(2H,bs). 

55 Synthesis of (S)-2-(4-(N-2-picolylaminomethyI)benzoylamino)-5-(N-2-picolylamino)valeric acid phenylhydrazide 
[Compound No. 69] 

[0305] The same procedure was carried out using phenylhydrazine (16.7 mg) to obtain hydrochloride of the title 
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compound (34.4 mg) as a white solid. 
MS(FAB,Pos.) :m/z=538[M+1] + 

1 H-NMR(500MH2,DMSCMj 6 ):5=1.74-2.00(4H,m),3.00-3.10(1H,m) s 4.31(6H,s),4.40-4.46(1H,m),6.60-7.40(5H,m) l 
7.44-7.50(2H, m),7.50-7.60(2H,m) J 7.60-7.74(2H l m),7.88-8.02(4H f m),8.60-8.70(2H,m),9.41(2H,bs), 9.99(2H,bs). 

Synthesis of (SV2-(4-(N-2-picoly1aminomethyl)benzpyiamino)-5^N-2-picolyiamino)valeric acid 2-(3-indolyl)ethyiamide 
[Compound No. 70] 

[0306] The same procedure was carried out using tryptamine (24.7 mg) to obtain hydrochloride of the title compound 
(45.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=590[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.60-1.90(4H,m) ,2.80-3.1 0(4H,m), 3.20-3.40(2H,m),4.30(6H,s),4.40-4.55(1H,m) J 
6.84-7.40 (5H,m), 7.40-7.56(4H,m),7.56-7.70-(4H ) m),7.84-8.06(4H > m),8.58-8.72 (2H,m),9.43(2H,bs) J 10.03 (2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid (1-benzylpiperazin- 
4-y1)amide [Compound No. 71] 

[0307] The same procedure was carried out using 4-amino-1 -benzyl piperazine (29.4 mg) to obtain hydrochloride of 

the title compound (40.5 mg) as a white solid. 

MS(FAB,Pos.):m/z=620[M+1] + 

1 H-NMR(500MHz t DMSO-d 6 ):5=1.68-2.10(8H,m),2.94-3.08 (4H,m), 3.24-3.34(2H,m),3.40-3.50(1H,m),3.64-3.80(2H t 
m),4.20-4.33 (6H,m),4.41^.4.8(1H,m) f 7.40-7.52(5H,m),7.58-7.70(6H,m) J 7.88-8.00(4H,m),8.45(1H,d,J=7.3Hz), 
8.60-8.70 (2H,m),9.44 (2H,bs),9.99(2H,bs). 

Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid (VS)-1'-(2-naphthy1) 
aminocarbonylphenethylamide [Compound No. 72] 

[0308] The same procedure was carried out using phenylalanine 2- naphthyiamide (44.8 mg) to obtain hydrochloride 
of the title compound (39.8 mg) as a white solid. 
MS(FAB,Pos.) :m/z=720[M+1] + 

1 H-NMR(500MHz > DMSO-d 6 ):5=1.60-1.95(4H,m),2.86-3.08(2H,m) ) 3,45-3.55 (1H,m),3.64-3.76(1H,m),4.48-4.55(1H, 
m),4.70-4.77 (1 H,m),7.14-7.25(3H,m),7.24(2H,d,J=7.3Hz),7.40-7.56(6H,m), 7.56-7.70(3H,m),7.76-8.10(8H,m),8.46 
(1 H,d,J=7.8Hz),8.60-8.72(4H,m),9.33(1 H,bs), 9.93(1 H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 
4-hexadecylaminobenzylamide [Compound No. 73] 

[0309] The same procedure was carried out using 4-hexadecylamihobenzylamine (53.5 mg) to obtain hydrochloride 
of the title compound (19.0 mg) as a white solid. 
MS(FAB,Pos.) :m/z=777[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0:85(3H,t,J=6.8Hz),1.10-1.38(26H, m),1.65(2H,quint.,J=7.8Hz),1.70-1.96(4H,m), 
2.95-3.05(2H,m), 3.19(2H,t,J=7.8 Hz),8.30(8H,s),4.48-4.56(1H,m) l 7.38(2H l d,J= 8.3Hz),7.42-7.50(2H,m) t 7.59(2H,t, 
J=8.1Hz),7.68(2H,d,J= 8.3Hz),7.86-7.94(2H,m),8.01(2H,d,J=8.3Hz),8.60-8.68(2H,m), 8.70-8.78(2H,m),9.39(2H,bs), 
9.96(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 
4-(N-(1,2,3,44etrahydro-1,4-dicarbonyl-phthalazin-6-yl)-N-ethylamino)butylamide [Compound No. 74] 

[0310] The same procedure was carried out using N-(4-aminobutyl)-N-ethylisoluminol (42.7 mg) to obtain hydrochlo- 
ride of the title compound (40.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=706[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.85(3H f t,J=6.8Hz),1.10-1.38(26H, m),1.65 (2H,quint.,J=7.8Hz),1.70-1.96(4H,m), 
2.95-3.05(2H, m),3.19(2H,t,J= 7.8 Hz),8.30(8H,s),4 .48-4.56(1 H,m),7.38(2H, d t J=8.3Hz),7.42-7.50(2H,m),7.59(2H,t, 
J=8.1Hz),7.68(2H,d,J= 8.3Hz),7.86-7.94(2H,m),8.01(2H,d,J= 8.3Hz),8.60-8.68(2H,m), 8.70-8.78(2H,m),9.39(2H,bs) , 
9.96 (2H,bs). 
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Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)vale acid 
2,4,6-trichlorophenylhydrazide [Compound No. 75] 

[0311] The same procedure was carried out using 2,4,6-trichlorophenylhydrazine (32.6 mg) to obtain hydrochloride 

of the title compound (61.4 mg) as a white solid. 

MS(FAB,Pos.):m/z=64.0,642,644[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.68-1.98(4H,m),2.92-3.08(2H,m), 4.31(6H,bs),4.56^.60(1H,m) J 4.72-4.52(4H,m) l 
7.50(2H,s),7.59 (2H t t,J=8.3Hz),7.66(2H,d,J=8.5Hz) t 7.88-7.98(4H,m),8.60-8.68(2H,m) ,9.38(2H,bs),10.32(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 2-picolylamide 
[Compound No. 76] 

[0312] The same procedure was carried out using 2-picolylamine (16.7 mg) to obtain hydrochloride of the title com- 
pound (61 .5 mg) as a white solid. 
MS(FAB,Pos.):m/z=538[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .75-2.00(4H,m),2.95-3.06(2H,m), 4.31 (6H,bs),4.5(M.58(1 H,m) 1 4.66(1 H,dd,J=17.0, 
5.6Hz),4.72 (1H,dd,J=17.0,5.6Hz), 7.46-7.56(2H,m) ) 7.62-7.75(6H,m),7.88-8.00(6H f m),8.05(2H,d,J=8.3Hz), 8.53(1 H, 
t t J=7.6Hz),8.65-8.70 (2H,m),8.97(1H,d,J=7.8Hz),9.13(1H,t,J=6.1Hz) > 9.56(2H,bs),10 .14(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoyiamino)-5-(N-2-picolylamino)valeric acid 2-(N,N-diethylamino) 
ethylamide [Compound No. 77] 

[0313] The same procedure was carried out using N,N-diethyiethylenediamine (17.9 mg) to obtain hydrochloride of 
the title compound (58.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=546[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.21(3H,t,J=4.6Hz),1 .22(3H,t,J= 4.6Hz),1.70-1.90(4H,m),2.95-3.05(2H,m),3.05-3.20 
(2H,m),3.44 (2H,q,J=7.1Hz) > 2.46-2.56(6H,m),4.46(1H ) q ) J=4.4Hz) > 7.46-7.52 (2H,m) J.63(2H,d,J=7.8Hz),7.66(2H,d, 
J=7.8Hz),7.69(2H,d,J=8. 5Hz) ,7.90-7.98 (2H,m) ,8.04 (2H,d,J=8.3Hz) , 8.55(1 H,t,J=5.6Hz), 8.64(1H,dt,J=3.2,1.0Hz), 
8.67(1 H,dt,J=3.9,1 .0Hz),8.87(1 H,d,J =8.1 Hz),2.47(2H,bs),1 0.08(2H,bs),1 1 .01 (1 H f bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 3-(morphoiin-1-yl) 
propylamide [Compound No. 78] 

[0314] The same procedure was carried out using N-(3-aminopropyI)morpholine (22.3 mg) to obtain hydrochloride 
of the title compound (59.6 mg) as a white solid. 
MS(FAB,Pos.) :m/z=574[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.70-1.95(6H,m),2.95-3.10(6H,m) > 3.09(2H,q,J=5.6Hz),3.15(2H,q,J=6.6Hz) f 3.38(2H I 
q,J=7.3Hz),3. 82(2H,td,J=12.2,3.2 Hz),3.93(2H,d,J=12.5Hz),4.26-4.36(6H l m), 4.42(1 H,q,J=5.1 Hz),7.50(1 H,t, 
J=5. 1 Hz),7.51 (1 H,t,J=4.9Hz),7. 64-7.74(4H,m),7.97(2H,td,J=7.6,1 .5Hz).,8.01 (2H,d,J=8.3Hz), 8.43(1 H,t, J=5.9Hz), 
8.66(1 H,dJ=4.9Hz),8.68(1H,d,J=4^^ 

Synthesis of (S)-2-(4-(N-2-picolylaminpmethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 2-(N,N-methylamino) 
ethylamide [Compound No. 79] 

[0315] The same procedure was carried out using N,N-dimethylethylenediamine (13.6 mg) to obtain hydrochloride 

of the title compound (53.8 mg) as a white solid. 

MS(FAB,Pos.):m/z=518[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.70-2.00(4H,m),2.76(5H,d I J=4.9Hz), 2.81(1 H, d ) J=4.9Hz) 1 2.92-3.06(2H,m),3.15 
(2H,q,J=5;8Hz), 3.30-3.60(2H,m),4.26-4.36(6H t m) f 4.50(1 H,q, J=4.2Hz),7.49(1 H, t,J=8.1 Hz),7.50(1 H,t,J=7.8Hz),7.64 
(1H,d,J=8.1Hz),7.66(1H > d, J=8.5Hz) ,7.69(2H,d,J=8.3Hz),7.95(1H,td,J=7.6,1 .7Hz),7.97 (1H ,td,J=7.3,1.7Hz),8.05 
(2H,d J J=8.3Hz),8.48(1H,t,J=5.6Hz),8.65 (1 H,d,J=4.2Hz) ) 8.68(1H,d,J=4.2Hz),8.90(1H,d,J=8.3Hz),9.48(2 H,bs),10.11 
(2H,bs),10.62(1H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 4-(2,4-di-t- 
amylphenoxy)butylamide [Compound No. 80] 

[0316] The same procedure was carried out using 4-(2,4-di-t-amylphenoxy)butylamine (47.2 mg) to obtain hydro- 
chloride of the title compound (59.7 mg) as a white solid. 
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MS(FAB,Pos.):m/z=735[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.53(3H,t,J=7.6Hz),0.60(3H,t t J= 7.3Hz) l 1.20(6H,s),1.28(6H t s),1.53-1.63(4H,m) f 
1.68-1 .88(8H, m),2.82-3.CW(2H,m),3.10-3.20(2H,m),3.30^ 

d,J=8.3Hz),7.06(1H,d,J= 7.8Hz),7.07(1H,s),7.44-7.50(2H,m),7.60 (2H,U=8.5Hz).7.67 (2H,d,J=8.3Hz),7.92(1H t td, 
5 J=7.6,1 .7Hz),7.93(1 H,td,J=7.6, 1 .7 Hz),7.99(2H,d, J= 8.3Hz),8.25(1 H,t, J=5.6Hz),8.63(1 H,s),8.62-8.68(1 H,m),8.67(1 H, 
td, J=4.9,1 .0 Hz) f 9.39(2H,bs),9.97(2H,bs) 

Synthesis of (S)-2-(4-(N-2-picolyiaminomethyl)benzoylamino)-5-(N-2-picolylamino)valeric acid 3-aminopropylamide 
[Compound No. 81] 

10 

[0317] The same procedure was carried out using 3-(Boc-amino)propylamine (26.9 mg) to obtain hydrochloride of 

the title compound (35.2 mg) as a white solid. 

MS(FAB,Pos.):m/z=504[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.65-1.95(2H,m),2.95-3.05(2H,m), 3.15(2H,q,J=6.3Hz),4.25-4.35(6H,m),4.35-4.45 
15 (1H,m),7.44-7.54(2H,m),7.58-7.68 (2H,m),7.68(2H,d,J=8.3Hz),7.90-8.00(2H, m),8.00(2H,d,J=8.3Hz),8.05(3H,bs), 
8.42(1 H,t,J=5.9Hz),8.64(1 H,dd,J=4.2,0.7Hz) l 8.67(1H J td,J=3.4,0.7Hz) ) 8.73(1H,d,J=7.8Hz ) ,9.5,0(2H,bs) ,10.06(2H, 
bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-(N-2-picolytamino)valeric acid 5-indazoleamide 
20 [Compound No. 82] 

[0318] The same procedure was carried out using 5-aminoindazole (20.6 mg) to obtain hydrochloride of the title 

compound (59.0 mg) as a white solid. 

MS(FAB,Pos.):m/z=563[M+1] + 

25 iH-NMR(500MHz,DMSO-d 6 ):5=1.75-1.95(4H,m),2.95-3.05(2H,m), 4.31(6H,bs),4.35-4.40(1 H,m),7.36(1H,dd,J=8.8, 
2.0Hz),7.48 (1 H,t, J=6.8Hz),7.49(1 H,t, J=6.6Hz),7.62(1 H,d, J=9.3Hz),7.64(1 H,d, J=8.1 Hz),7.65-7.70(3H,m),7.84 (1 H, 
dd, J=2,0.7Hz) J 7.92-7.96(2H,m),7^96(2H ) d,J=8.3Hz) I 8.1 9(1 H,dd, J=8.3,1 .0Hz),8.65 (1 H,dq,J=4.9,0.7Hz),8.68(1 H,dq, 
J=4.9,0.7Hz),8.80(1H,d,J= 7.8Hz),9.43(2H,bs),10.01(2H,bs),10.41 (2H,bs). 

30 Example 68: Preparation of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)amino- 

5-(5,6,7 > 8-tetrahydroquinolin-8-y!)aminovaleric acid (I'SH'-O-naphthyOethyiamide [Compound No. 83] 

Example 68-1: Synthesis of Ntt-Fmoc-N^Boc-ornithine (1 , S)-1'-(1-naphthyl) ethylamide (Compound IX-4) 

35 [0319] Commercially available N^Fmoc-N^Boc-ornithine (3.00 g) was dissolved in DMF (60 ml), and WSCI hydro- 
chloride (1 .6784 g) and HOBt (0.9561 g) were added and dissolved. After the addition of (1 S)-1-(1-naphthyl)ethylamine 
(0.165 ml), the solution was stirred for 3 days at room temperature. After the reaction, the solvent was removed by 
distillation. The residue was dissolved in chloroform and the resulting organic layer was washed with 1 mol/l aqueous 
solution of hydrochloric acid and saturated brine. The organic layer was dried over anhydrous sodium sulfate and the 

40 solvent was removed by distillation. The residue was dried under vacuum to obtain the title compound. (3.6698 g) as 
a white solid. 

MS(FAB,Pos.):m/z=608[M+1] + 

Example 68-2: Synthesis of N a -(2-(N-Boc-N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-N 5 -Boc-L-ornithine (VS)- 
45 r-(1-naphthyl)ethylamide (Compound XI-11 ) 

[0320] The compound obtained in Example 68-1 (502.5 mg) was dissolved in DMF (10 ml). After the addition of 
diethylamine (1.0 ml), the mixture was stirred for 4 hours at room temperature. After the reaction, the solvent, was 
removed by distillation and the residue was dried under vacuum. The product was dissolved in DMF (10 ml), and WSCI 

50 hydrochloride (237.4 mg), HOBt (124.8 mg), and the compound obtained in Example 12-3 (305.2 mg) were added to 
the solution. The mixture was stirred for 21 hours at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was dissolved in chloroform and the solution was washed with 1 mol/l aqueous solution of 
hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine. The organic layer obtained was 
dried over anhydrous sodium sulfate and the solvent was removed by distillation. The residue was purified by silica 

55 gel column chromatography (35 g, chloroform/methanol = 25/1 ) to obtain the title compound (490 mg) as white foam. 
MS(FAB,Pos.):m/z=711 [M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1 .27-1 .58(2H,m),1 .31 (9H,s),1 .36(9H, s),1 .51 (3H,d,J=7.1 Hz),1 .62-1 .69(2H,m),2.83- 
2.95(2H,m) s 4.45-4.68(5H,m),5.71(1H,quint.,J=7.1Hz),6.78(1H,t,J=5.6Hz),7.25-7.40(3H,mX 
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(1H,td,J=7.8,1.7Hz),7.93-7.95(1H,m)^^ ,J=4.9,1.7Hz),8.60-8.67 
(2H,m),8.97(1 H,d, J=2.0Hz). 

Example 68-3: Synthesis of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)amino- 
5 5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (VS)-1 -(1-naphthyl) ethylamide [Compound No. 83] 

[0321] The compound obtained in Example 68-2 (209.6 mg) was dissolved in methanol (2 ml) and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for 8.5 hours at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried under vacuum. The product was dissolved in methanol 

10 (4 ml). Then, triethylamine (0.119 ml), 5,6,7, 8-tetrahydroquinolin-8-one (50.8 mg), and sodium cyanoborohydride (26.5 
mg) were added. 25 drops of acetic acid was added to adjust the pH of the mixture to about 5. The mixture was stirred 
for 22 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified 
by silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0.5) to obtain the title compound (108.7 
mg) as a white solid. 

15 MS(FAB,Pos.) :m/z=642 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .52(3H,d,J=6.8Hz),1.65-2.02(7H,m), 2.24-2.35(1 H,m),2.75-2.85(2H,m),2.90-3.01 
(1H,m),3.02-3.13 (1 H,m),4.38-4.50(1H,m),4.44(2H,s),4.50(2H,s),4.58-4.65(1H, m),5.71(1H,quint.,J=6.8Hz),7.35- 
7.41 (1 H,m),7.42-7.73(1 0H,m) t 7.81 (1 H,d,J=8.3Hz),7.92-8.00(2H,m),8.1 1 (1 H,d,J=8.5Hz),8.35 (1 H,d,J=8.1 Hz),8.45 
(1H,ddd,J=10.8,4.9,1.7Hz),8.68(1H,ddd,J= 4.9,1 .7,1. 0Hz),8.90-9.07(2H,m),9.13(1H,s),9.2(2H,br),9.9(2H, br). 

20 

Example 69: Preparation of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)amino-5((1-methyl-imidazol-2-yl) 
methylamino)aminovaleric acid (VS)-1'-(1-naphthyl)ethylamide [Compound No. 84] 

[0322] The compound obtained in Example 68-2 (150.1 mg) was dissolved in methanol (1.5 ml) and 4 mol/l hydro- 
25 chloric acid/dioxane solution (1.5 ml) was added. The mixture was stirred for 2 hours at room temperature. After the 

reaction, the solvent was removed by distillation and the residue was dried under vacuum. The residue was dissolved 

in methanol (3 ml). After the addition of triethylamine (0.119 ml) and 1-methyl-2-imidazole carboaldehyde (23.6 mg), 

the mixture was stirred for 12 hours at room temperature. After the reaction, the solvent was removed by distillation. 

The residue was dried under vacuum. The residue was dissolved in anhydrous methanol (3 ml). Then, sodium boro- 
30 hydride (16 mg) was added and the mixture was stirred for 1.5 hours at room temperature. After the reaction, the 

solvent was removed by distillation. The residue was purified by silica gel column chromatography (5 g, chloroform/ 

methanol/water = 7/3/0.5) to obtain the title compound (110.7 mg) as a white solid. 

MS(FAB,Pos.) :m/z=605 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.52 (3H,d,J=6.8Hz) ,1.74-1.95 (4H,m), 3.02-3.17(2H,m),3.98(3H,s),4.44(2H,s),4.49 
35 (2H,s),4.53(1 H,s), 4.59-4.68(1 H,m),5.71 (1 H,quint., J=6.8Hz),7.45-7.58(6H,m), 7.65(1 H,d,J=8.3Hz),7.76-7.78(2H,m), 
7.81 (1 H,d,J=8.1 Hz),7.90-7.96(2H,m),8.1 1 (1 H,d,J=8.3Hz),8.39(1 H.dd, J=8.3,2.2Hz),8.67( 1 H,ddd,J=4.9,1 .7,1 .0Hz), 
8.94(1 H,d,J=8.3Hz),8.95(1H,d,J=7.8H z),9.14(1H,d,J=2.2Hz),9.88(2H,br),10.25(2H,br). 

Example 70: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoyl)amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
40 aminovaleric acid (rS)-r-(1-naphthyi)ethylamide [Compound No. 85] 

Example 70-1 : Synthesis of N«-(4-(N-Boc-N-2-picolylaminomethyl)naphthoyl)-N 5 -Boc-L-ornithine (1'S)-r-(1-naphthyl) 
ethylamide (Compound XI-12) 

45 [0323] The compound synthesized in Example 68-1 (499.9 mg) was dissolved in DMF (10 ml) After the addition of 
diethylamine (1.0 ml), the mixture was stirred for one hour at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried under vacuum. The product was dissolved in DMF (1 0 ml), and WSCI 
hydrochloride (239.0 mg), HOBt (123.7 mg), and the compound obtained in Example 43-2 (340.1 mg) were added to 
the solution. The mixture was stirred for 24 hours at room temperature. After the reaction, the solvent was removed 

50 by distillation. The residue was dissolved in chloroform and the resulting solution was washed with 1 mol/l aqueous 
solution of hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine. The organic layer 
was dried over anhydrous sodium sulfate and the solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (30 g, chloroform/methanol = 25/1 ) to obtain the title compound (349.1 mg) as white 
foam. 

55 MS(FAB,Pos.):m/z=760 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.33 and 1.37 (18H,2s),1.25-1.78(4H, m),1.55(3H,d,J=6.8Hz),2.92(2H,m),4.36 and 
4.44(2H,2s),4.50-4.59(1H,m),4.98 and 5.02(2H,2s), 5.75(1 H, quint., J=6.8Hz),6.80( 1 H,t,J=5.6Hz),7.19-7.40(4H,m), 
7.49(1 H,t,J=7.8Hz),7.51-7.62 (8H,m),7.77(1 H,td,J=7.8,1 .7Hz),7.84(1 H,d,J=8.1 Hz),7.94-8.00 (2H,m),8.08-8.02(2H, 
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m),8.26(1 H,d,J=7.8Hz),8.52(1 H,brs),8.61 (1 H,d, J=8. 1 Hz). 

Example 70-2: Synthesis of (2S^2^4-(N-2-picx»lylaminomethyl)naphthoy1)amino-5-(5,6 ,7,8-tetrahydroquinolin-8-yI) 
aminovaleric acid (VSJ-l'-CI-naphthylJethylamide [Compound No. 85] 

[0324] The compound obtained in Example 70-1 (200.0 mg) was dissolved in methanol (2 ml), and 4 rnol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for 2.5 hours at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried under vacuum. The crude product was dissolved in 
methanol (4 ml). Then, 5,6,7 ,8-tetrahydroquinolin-8-one (51.6 mg) and sodium cyanoborohydride (27.1 mg) were add- 
ed. 35 drops of acetic acid was added to adjust the pH of the mixture to about 5. The mixture was stirred for 1 3 hours 
at room temperature. After the reaction, the solvent was removed by distillation. The residue was purified by silica gel 
column chromatography (5 g, chloroform/methanol/water = 7/3/0.5) to obtain the title compound (83.7 mg). as a white 
solid. 

MS(FAB,Pos.):m/z=691 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.56(3H,d,J=6.8Hz),1.64-2.02(7H,m), 2.28-2.35(1 H,m),2.78-2.83(2H,m),2.92-3.01 
(1 H,m),3.05-3.20 (1 H,m),4.35-4.47(1 H,m),4.48(2H,s),4.65-4,70(1 H,m),4.78(2H, s), 5. 77(1 H, quint, J=6.8Hz),7. 38(1 H, 
dd,J=7.8,4.9Hz),7.41-7.75(10H,m),7.80-7.87(2H,m),7.93-8.00(2H,m),8.15(1H,d,J= 8.5Hz),8.28(1H,d,J=8.5Hz),8.30 
(1 H,d, J=8.3Hz),8.48(1 H,dd,J=4 .6,0.7Hz),8.72(1 H,dd, J=4.9,1 .0Hz),8.70(1 H,d,J=8.3Hz),8.88(1 H,t,d=6.8Hz),9.27(2H, 
br),9.96(2H,br). 

Example 71: Preparation of N a -(4-(N-2-picolylaminomethyl)benzoyl)-L-arginine (VSH'-O-naphthyOethyiamide 
[Compound No. 86] 

Example 71-1: Synthesis of No-Fmoc-NG-Pbf-L-arginine (VSJ-l'-O-naphthyl) ethylamide (Compound XXVI-6) 

[0325] Commercially available No-Fmoc-NG-Pbf-L-arginine (2.6467 g) was dissolved in DMF (53 ml), and WSCI 
hydrochloride (1.1830 g) and HOBt (0.6609 g) were added to the solution. After the addition of (1S)-1-(1-naphthyl) 
ethylamine (762.5 mg), the solution was stirred for 2 days at room temperature. After the reaction, the solvent was 
removed by distillation. The residue was dissolved in chloroform and the resulting solution was washed with 1 mol/l 
aqueous solution of hydrochloric acid and saturated brine. The organic layer was dried over anhydrous sodium sulfate 
and the solvent was removed by distillation. The residue was dried under vacuum to obtain the title compound (3.62 
g) as a white solid. 
MS(FAB,Pos.) :m/z=802 [M+1] + 

Example 71-2: Synthesis of N a -(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-N G -Pbf-arginine (VSM'-O-riaphthyl) 
ethylamide (Compound XXIX-10) 

[0326] The compound obtained in Example 71-1 (624.7 mg) was dissolved in DMF (12.8 ml). After the addition of 
diethylamine (1.28 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried under vacuum. The product was dissolved in DMF (12 ml) and WSCI 
hydrochloride (228.0 mg), HOBt (116.3 mg), and the compound obtained in Example 1-2 (284.5 mg) were added. The 
mixture was stirred for 1 2.5 hours at room temperature. After the reaction, the solvent was removed by distillation. The 
residue was dissolved in chloroform, and the resulting solution was washed with 1 mol/l aqueous solution of hydrochloric 
acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. 
The residue was concentrated under reduced pressure and purified by silica gel column chromatography (30 g, chlo- 
roform/methanol = 25/1) to obtain the title compound (582.5 mg) as yellow viscous oil. 
MS(FAB,Pos.):m/z=904 [M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=1 .25-1 .55 (2H,m), 1 .31 (6H,s),1 .37(9H, s),1 .51 (3H,d, J=7.1 Hz),1 .60-1 .81 (2H,m),1 .91 
(SH.sJ^O^H.s), 2.45(3H,s),2.90(2H,s),2.98-3.05(2H,m),4.35-4.40(5H,m),5.70 (1H,quint,J=6.8Hz),7.19-7.38(4H, 
m),7.47(1H,t,J=7.8Hz),7.4 9-7.58 (3H,m),7.78(1 H,td,J=7.8,1 .7Hz),7.81 (1 H,d,J=8.1 Hz),7.86( 2H,d,J=8.3Hz),7.92-7.96 
(2H,m),8.08(1 H,d, J=8.1 Hz),8.36(1 H,d, J=8.1 Hz),8.52(1 H,d, J=4.9Hz),8.65(1 H.d,J=7.8Hz). 

Example 71-3: Synthesis of N a -(4-(N-2-picolylaminomethyl)benzoyl)-L-arginine (rSMXI-naphthyl)ethylamide 
[Compound No. 86] 

[0327] The compound obtained in Example 71-2 (250.3 mg) was dissolved in chloroform (2.5 ml) and trifluoroacetic 
acid (2.5 ml) was added. The mixture was stirred for 3.5 hours at room temperature. After the reaction, the solvent was 
removed by distillation. The residue was dried using a vacuum pump and purified by silica gel column chromatography 
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(chloroform/methanol/water = 7/3/0.5). Fractions obtained were concentrated. The obtained product was dissolved in 
1 mol/I aqueous solution of hydrochloric acid, concentrated, and azeotropically distilled with ethanol to obtain hydro- 
chloride of the title compound (59.5 mg). as a white solid. 
MS(FAB,Pos.):m/z=552 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :6=1. 51 (3H,d l J=7.1Hz),1. 41-1.59(2H,m), 1.68-1.85 (2H,m),3.02-3.15(2H,m),4.31(4H,s), 
4.54-4.59(1 H,m), 5.71 (1 H.quint., J=7.1 Hz),7.45(1 H,ddd,J=7.6,4.5,1 .0Hz),7.46-7.59(5H,m),7.64(2H,d,J=8.5Hz) ,7.75 
(1H,brs),7.82(1H,d,J=8.3H z),7.90(1H,td,J=7.8,1.7Hz),7.94(1H,d,J=7.8Hz),7.98(2H,d,J=8 .5Hz),8.10(1 H,d,J=8.3Hz), 
8.57(1 H,d,J=8.1 Hz),8.66(1 H,ddd,J=4 .9,1 .7,1 .0Hz),8.81 (1 H,d,J=8.1 Hz),9.76(2H,brs). 

Example 72: Preparation of (2S)-2-(4-((1-methylimidazol-2-ylmethyl)aminomethyl)naphthoylamino- 
5-((1-methylimidazol-2-ylmethy!)amino)valeric acid (rsj-l'-fl-naphthyljethylamide [Compound No. 87] 

Example 72-1: Synthesis of N^^N-Boc-aminomethylJnaphthoylJ-NS-Boc-L-ornithine (1' S)-1*-(1-naphthyl) 
ethylamide (Compound XVIII-11) 

[0328] The compound obtained in Example 68-1 (503.1 mg) was dissolved in DMF (10 ml). After the addition of 
diethylamine (1.0 ml), the mixture was stirred for 1 hour at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried under vacuum. The product was dissolved in DMF (10 ml), and WSCI 
hydrochloride (236.9 mg), HOBt (132.1 mg), and the compound obtained in Example 25-2 (268.6 mg) were added to 
the solution. The mixture was stirred for 2 days at room temperature. After the reaction, the solvent was removed by 
distillation. The residue was dissolved in chloroform 'and the resulting solution was washed with 1 mol/I aqueous solution 
of hydrochloric acid, 1 mol/I aqueous solution of sodium hydroxide, and saturated brine. The organic layer was dried 
over anhydrous sodium sulfate and the solvent was removed by distillation. The residue was purified by silica gel 
column chromatography (17 g, chloroform/ethyl acetate = 1/1) to obtain the title compound (434.4 mg) as white foam 
MS(FAB,Pos.):m/z=669[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.30-1.80(4H,m),1.37(9H,s),1.41(9H, s),1.54(3H,d,J=6.8Hz),2.85-3.00(2H,m),4.55- 
4.62(1H,m),4.60 (2H,d,J=6.1Hz),5.75(1H,quint,J=6.8Hz),6.80(1H,t,J=5.6Hz),7. 40(1H,d,J=7.3Hz),7.43-7.61(8H,m), 
7.84(1H,d,J=8.1Hz)J.94-7.98(1H,m),8.13(1H,d,J=8.1Hz),8.15(1H,d,J=8.3Hz),8.24( J=8.1Hz),8.51(1H,d,J= 
8.IHz),8.60(1 H,d., J=7.6Hz). 

Example 72-2 : Synthesis of (2S)-2(4-((1-methylimidazoi-2-ylmethyl)aminomethyl)naphthoylamino- 
5-((1-methylimidazol-2-ylmethyl)amino)valeric acid (rS)-r-(1-naphthyl)ethylamide [Compound No. 87] 

[0329] The compound obtained in Example 72-1 (204.3 mg) was dissolved in methanol (2 and 4 mol/l hydrochloric 
acid/dioxane solution (2 ml) was added. The mixture was stirred for 4 hours at room temperature. After the reaction, 
the reaction solution was concentrated and dried under reduced pressure. The crude product (109.8 mg) was dissolved 
in methanol (2 ml). After the addition of triethyiamine (51.5 ml) and 1-methyl-2-imidazole carboaldehyde (72.2 mg) , 
the mixture was stirred for 15 hours at room temperature. After the reaction, the reaction solution was concentrated. 
The residue was dried under reduced pressure and dissolved in anhydrous methanol (2 ml). The mixture was cooled 
to 0°C. Sodium bordhydride (46.2 mg) was added to the solution and the mixture was stirred for 0.5 hour at room 
temperature. After the reaction, the reaction mixture was concentrated. The residue was purified by silica gel column 
chromatography (10 g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/I aqueous solution of hydrochloric 
acid to obtain of hydrochloride of the title compound (156.4 mg) as a white solid. 
MS(FAB,Pos.):m/z=657[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.55(3H,d,J=6.8Hz),1.70-1.97(4H,m), 3.07-3.20(2H,m),3.97(3H,s),3.99(3H,s),4.54 
(2H,s),4.63-4.70 (1 H,m),4.77(2H,s),4.90(2H,s),5.76(1H,d,J=6.8Hz),7.50-7.80 (11 H,m),7.54-7.60(3H,m),7.83(1H,d, 
J=8.3Hz),7.86(1 H,d,J= 7.6Hz),7.95-7.97(1 H,m),8.14(1 H,d,J=8.3Hz),8.29(1 H,d,J= 8.3Hz),8.35(1 H,d, J=8.3Hz),8.77 
(1H,d,J=8.3Hz),8.29(1H,d,J=7. 8Hz),10.19(2H,br). 

Example 73: Preparation of (2S)-2-(2-(N-2-picolylaminomethyl)pyridin-5-yicarbonyl)amino-5-(N-methylpyrrol- 
2-ylmethyl)aminovaleric acid (1'S)-r-(1-naphthyl)ethylamide [Compound No. 88] 

[0330] The compound obtained in Example 68-2 (87.2 mg) was dissolved in methanol (1 ml) and 4 mol/I hydrochloric, 
acid/dioxane solution (1 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the solvent was removed by distillation and the residue was dried under vacuum and dissolved in methanol (2 ml). 
After the addition of triethyiamine (0.069 ml) and N-methyi-2-pyrrole carboaldehyde (0.0145, ml), the mixture was 
reacted for 14 hours at room temperature. The solvent was removed by distillation. The residue was dried under reduced 
pressure and dissolved in anhydrous methanol (2 ml). The reaction solution was cooled with ice. After the addition of 
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sodium borohydride (9.1 mg), the mixture was reacted for 5 hours at room temperature. After the reaction, the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (5 g, chloroform/methanol/ 
water = 7/3/0.5) to obtain the title compound (65.0 mg) as a white solid. 
MS(FAB,Pos.):m/z=604[M+1] + 

5 iH-NMR(500MHz,DMSO-d 6 ):8=1.52(3H,d,J=6.8H2),1.65-1.84(4H t m) f 2.84-2.93(2H,m),4.07(2H,t,J=5.6Hz),4.44(2H, 
s),4.50(2H,s), 4.58-4.63(1 H,m),5.71 (1 H.quint., J=6.8Hz), 5.97(1 H,dd, J=3.6, 2.7Hz),6.23(1 H,dd f J=3.6,2.0Hz),6.78(1 H, 
dd,J=2.7,2.0Hz), 7.43-7.58(5H,m) J 7.62(1H,d,J=7.8Hz),7.66(1H,d l 8.1Hz),7.81(1H, d,J=8.3Hz),7.91-8.99(2H,m),8.11 
(1 H.d, J=8.5Hz),8.38(1 H t dd,J= 8.1 ,2.2Hz),8.68(1 H.ddd, J=4.9,1 .7,1 .0Hz),8.97(1 H,d,J=7.8Hz), 9.14(1 H,d,J=2.2Hz), 
9.20(2H,brs). 

10 

Example 74: Preparation of N^4-(N-(1-methy1imidazol-2-yl)methy1am 
2-(1-naphthyl)isopropylamide [Compound No. 89] 

Example 74-1: Synthesis of methyl 4-((1-methylimidazol-2-ylmethyl)aminomethyl)naphthalene-1-carboxyiate. 
15 (Compound V-6) 

[0331] The compound obtained in Example 17-3 (0.8568 g) was 'dissolved in methanol (25 ml). After the addition of 
1-methyi-2-imidazole carboxyaldehyde (0.526 g) and triethylamine (1.11 ml), the mixture was stirred for 63 hours. Then, 
sodium borohydride (0.329 g) was added, followed by stirring for 1.5 hours. The solvent was removed by distillation 
20 and the residue was purified by silica gel column chromatography (5 g, 3% methanol/47% chloroform/50% benzene) 
to obtain the title compound (0.9489 g) as light orange viscous oil. 
MS(FAB,Pos.) :m/z=310[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=3.58(3H,s),3.94(2H,s),3.99(3H,s), 4.32 (2H,s),6.83(1 H,d,J=1.2Hz),6.95(1H,d,J=1.2Hz), 
7.53-7.63 (3H,m),8.11(1H,d,J=7.6Hz),8.16(1H,dd,J=7.8,0.7Hz),8.93(1H,d d,J=8.10.7Hz). 

25 

Example 74-2: Synthesis of methyl 4-(N-Boc-(1-methylimidazol-2-ylmethyl)aminomethyl)naphthalene-1-carboxy1ate 
(Compound VI-10) 

[0332] The compound obtained in Example 74-1 (0.9452 g) was dissolved in DMF (10 ml). After the addition of di- 
30 t-butyldicarbonate (0.767 g) and triethylamine (0.464 g), the mixture was stirred for 22 hours. After the reaction, water 
was added and the solvent was removed by distillation. Chloroform and water was added to the residue. The organic 
layer separated was dried over anhydrous magnesium sulfate and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (25 g, 50% ethyl acetate/hexane) to obtain the title compound (1 .0569 
g) as yellow viscous oil. 
35 MS(FAB,Pos.):m/z=410[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.42(9H,s),3.55 and 3.70(3H,bs),4.00 (3H,s),4.45 and 4.59(2H,bs),6.82(1H,bs) l 6.93(1H, 
s),7.35(1H,bs JJ^IH.td^B.I.I^HzJJ^IH.t^.lHz)^^ and 8.21(1H ,bs),8.13(1H,d,J=7.3Hz),8.94(1 H,d, 
J=8.1Hz). 

40 Example 74-3: Synthesis of 4-(N-Boc-(1-methylimidazol-2-ylmethyl)aminomethyl)naphthalene-1-carboxyiic acid 
(Compound VII-14) 

[0333] The compound obtained in Example 74-2 (1.0526 g) was dissolved in methanol (10 ml), and 1 N aqueous 
solution of sodium hydroxide (10 ml) and THF (10 ml) were added. The mixture was stirred for 2.5 hours. Part of the 
45 solvent was removed by distillation while adding water to the reaction solution. After adjusting the pH to 6, the water 
layer was extracted with chloroform. The extract was dried over anhydrous magnesium sulfate, the solvent was re- 
moved by distillation, and the residue was dried under vacuum to obtain the title compound (0.8551 g) as a pale yellow 
solid. 

MS(FAB,Pos.):m/z=396[M+1] + 1 H-NMR(500MHz,CDCI 3 ) :8=1.51 and 1.58(9H,s),3.76 and 3.78(3H,s), 4.74 and 4.85 
50 (4H,s),6.95(1 H,s),7.1 9 and 7.22(1 H,s),7.33(1 H,d,J= 7.3Hz),7.39-7.48(2H,m),7.92 and 8.1 9(1 H,d,J=7.8Hz),8.01 (1 H,d, 
J=8.1Hz),8.89 and 9.00(1 H,d,J=7.8Hz) 

Example 74-4: Synthesis of 2-(1-naphthyl)propylamine 

55 [0334] Cerium chloride hydrate (14.594 g) was dried while stirring for two hours at 150°C (0.5 mm). Then, nitrogen 
was gradually introduced. After cooling over an ice bath, THF (80 ml) was added and the mixture was stirred for 1.5 
hours at 25°C. Then, methyl lithium (0.861 g) was added to the mixture over 30 minutes while cooling at -50°C or less. 
After the mixture was stirred for 30 minutes, a solution of 1-cyanonaphthalene (2 g) in THF (5 ml) was added. The 
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mixture was stirred for a further two hours at room temperature. After the addition of concentrated aqueous ammonia 
(25 ml), the reaction solution was filtered through celite. The filtrate was dried over magnesium sulfate and the solvent 
was removed by distillation. The residue was dissolved in toluene (30 ml) and extracted with 1 mol/l hydrochloric acid. 
The water layer was adjusted to an alkaline pH with concentrated aqueous ammonia and extracted with chloroform. 
5 The extract was dried over magnesium sulfate and the solvent was removed by distillation. The residue was purified 
by silica gel column chromatography (10 g, 50% methanol/chloroform) to obtain the title compound (0.2640 g) as a 
light brown liquid. 
MS(FAB,Pos.) :m/z=186[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .78(6H,s),7.40(1 H,dd,J=8.1 ,7.3Hz), 7.46(1 H,ddd,J=8.1 ,6.8, 1 .2Hz),7.50(1 H,ddd,J= 
10 8.8,7.1 ,1 .7Hz),7 .60(1 H,dd,J=7.3,1 .2Hz),7.75(1 H,d,8.1 Hz),7.86(1 H,dd,J=8.1 ,1 . 7Hz),8.89(1 H,dd,J=8.1 ,1 .0Hz). 

Example 74-5: Synthesis of N<^Fmoc-N G -Pmc-L-arginine 2-(1-naphthyl)isopropylamide (Compound XXVII-7) 

[0335] Commercially available No-Fmoc-NG-Pmc-L-arginine (487.1 mg) was dissolved in DMF (10 ml), and WSCI 
15 hydrochloride (0.2516 g) and HOBt (0.1578 mg, 1.17 mmol) were added to the solution. After the addition of the com- 
pound obtained in Example 74-4 (119.8 mg), the solution was stirred for 13 hours at room temperature. After the 
reaction, the solvent was removed by distillation. The residue was dissolved in chloroform and the resulting solution 
was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and 
saturated brine. The organic layer was dried over anhydrous sodium sulfate and the solvent was removed by distillation. 
20 The residue was purified by silica get column chromatography (25 g, chloroform/ethyl acetate = 1/1) to obtain the title 
compound (348.8 mg) as white foam. 
MS(FAB,Pos.):m/z=830[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1. 23(6H,s),1. 20-1. 40(3H,m),1. 50-1 .62(1 H,m) ,1.74(2H,t,J=6.8Hz),1.77(3H,s),1.78 
(3H,s),2.02(3H ,s),2.55(2H,t,J=6.8Hz),2.89-3.01 (2H,m) t 3.98-4.06(1 H,m), 4.1. 8-4.21 (1H,m),4.21-4.29(2H,m),6.30- 
25 6.80(3H,br),7.21(1H,d, J=8.5Hz),7.27-7.31(2H,m),7.30-7.42(4H,m),7.52(1H,d,J=7.3Hz), 7.69(2H,dd,J=7.3,4.6Hz), 
7.77(1 H,d,J=8.1Hz),7.82-7.90(3H,m), 8.40(1 H,s),8.49(1H,d,J=9.3Hz). 

Example 74-6: Synthesis of N a -(4-(N-Boc-N-(1-methylimidazol-2-yl)methylaminomethyl)-1-naphthalenecarbonyl)-N G - 
Pbf-L-arginine 2-(1-naphthyl)isopropyiamide (Compound XXiX-11) 

30 

[0336] The compound obtained in Example 74-5 (343.7 mg) was dissolved in DMF (7 ml). After the addition of di- 
ethylamine (0.7 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum, and dissolved in DMF (7 ml). WSCI hydrochloride (126.4 mg), 
HOBt (65.9 mg), and the compound obtained in Example 74-3 (179.3 mg) were added to the solution. The mixture 

35 was stirred for 16.5 hours at room temperature. After the reaction, the solvent was removed by distillation. 

[0337] The residue was dissolved in chloroform, and the resulting solution was washed with 1 mol/l aqueous solution 
of hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous 
sodium sulfate. The solution was concentrated under reduced pressure and the resulting residue was purified by silica 
gel column chromatography (20g, chloroform/methanol = 30/1) to obtain the title compound (311.5 mg)as white foam. 

40 MS(FAB,Pos.):m/z=985 [M+1] + 

Example 74-7: Synthesis of N a -(4-(N-(1-methylimidazol-2-yl)methylaminomethyl)-1-naphthalenecarbonyl)-L-arginine 
2-(1-naphthyl)isopropylamide [Compound No. 89] 

45 [0338] The compound obtained in Example 74-6 (308.7 mg) was dissolved in chloroform (3.1 ml) and trifluoroacetic 
acid (3.1 ml) was added. The mixture was stirred for 5 hours at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried using a vacuum pump. 1 mol/l hydrochloric acid aqueous solution 
was added. The water layer was washed with chloroform and water was removed by distillation. The residue was 
dissolved in methanol. Acetone was added to the solution and the supernatant was removed by decantation. The 

50 obtained residue was treated with 1 mol/l aqueous solution of hydrochloric acid to obtain hydrochloride of the title 
compound (49.2 mg) as a white solid. 
MS(FAB,Pos.) :m/z=619[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.40-1.65(3H,m),1.68-1.82(1H,m), 1 .85(6H,s),3.05-3.18(2H,m),3.96(3H,s),4.59-4.64 
(1 H,m),4.73 (2H,s),2.96(2H,s),6.90(2H,br),7.20(1 H,br),7.40-7.55(4H,m), 7. 58-7. 62(2H,m), 7.64-7. 81 (6H,m),7. 85(1 H, 
55 d,J=7.7Hz),8.11(1H, d,J=8.5Hz),8.28(1H s d,J=8.3Hz),8.51(1H,d,J=8.3Hz),8.64(1H,d, J=8.5Hz),8.79(1H,s). 
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Example 75: Preparation of N^(2-(N-2-picolytaminomethyt)pyridin-5-ylc^rbonyl)-L-arginine (rSJ-V-O-naphthyt) 
ethylamide [Compound No. 90] 

Example 75-1: Synthesis of N^(2-(N-Boc-N-2-picolylaminom (VS)- 
5 V-{1-naphthyl)ethylamide (Compound XXIX-12) 

[0339] The compound obtained in Example 71-1 (504.2 mg) was dissolved in DMF (10 ml). After the addition of 
diethylamine (1 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum, and dissolved in DMF (1 2 ml). WSCI hydrochloride (1 80.3 mg), 

10 HOBt (96.0 mg), and the compound obtained in Example 12-3 (225.6 mg) were added. The mixture was stirred for 
12.5 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved 
in chloroform, and the resulting solution was washed with 1 mol/l aqueous solution of hydrochloric acid, 1 mol/l aqueous 
solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solution was con- 
centrated under reduced pressure and the residue obtained was purified by silica gel column chromatography (30 g, 

15 chloroform/methanol = 25/1 ) to obtain the title compound (404.6 mg) as yellow viscous oil. 
MS(FAB,Pos.):m/z=906[M+1] + 

Example 75-2: Synthesis of N a -(2-(N-2-picolylaminomethyl)pyridin-5-ylcarbonyl)-L-arginine (1'S)-r-(1-naphthyl) 
ethylamide [Compound No. 90] 

20 

[0340] The compound obtained in Example 75-1 (200.0 mg) was dissolved in chloroform (2 ml) and trifluoroacetic 
acid (2 ml) was added. The mixture was stirred for 1 2.5 hours at room temperature. After the reaction, the solvent was 
removed by distillation and the residue was dried using a vacuum pump. 1 mol/l hydrochloric acid aqueous solution 
was added to the residue. The water layer was washed with chloroform and water was removed by distillation. The 
25 residue was dissolved in methanol and acetone was added to the solution, followed by decantation. The obtained 
residue was dissolved in 1 mol/l aqueous solution of hydrochloric acid and the solution was concentrated. The residue 
was azeotropically distilled with methanol and dried to obtain hydrochloride of the title compound (114.2 mg) as a white 
solid. 

MS(FAB,Pos.) :m/z=553[M+1] + 
30 iH-NMR(500MHz,DMSO-d 6 ):6=1.52(3H,d,J=7.1Hz),1.41-1.60(2H,m), 1.66-1.87(2H,m),3.02-3.17(2H,m),4.44(2H,s), 
4.50(2H,s),4.56-4.60(1 H,m),5.72,(1 H,quint. t J=7.1 Hz) 6.9 (2H,br),7.4(1 H,br),7. 40-7.61 (6H,m),7.65(1 H,d, J=8.5Hz), 
7,81(1H,d,J=8.1Hz),7.86(1H, brs) ,7.91-7.96(2H,m),8.11(1H,d,J=8.3Hz),8.38(1H,dd,J=8.1, 2.2Hz),8.67(1 H.ddd, 
J=4.9,1 .7,1 .0Hz),8.88(1 H,d,J=7.8Hz),8.91 (1 H,d, J=8.1 Hz),9.14(1 H,d,J=2.2Hz). 

35 Example 76: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)benzoyl)amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid (VSH-O-naphthylJethylamide [Compound No. 91] 

Example 76-1: Synthesis of N a -(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-N 5 -Boc-L-ornithine (1'S)-1'-(1-naprithyl) 
ethylamide (Compound XI-13) 

40 

[0341] The compound obtained in Example 68-1 (997.9 mg) was dissolved in DMF (20 ml). After the addition of 
diethylamine (2.0 ml) , the mixture was stirred for 1.5 hours at room temperature. After the reaction, the solvent was 
removed by distillation and the residue, was dried under vacuum, and dissolved in DMF (20 ml). WSCI hydrochloride 
(469.3 mg), HOBt (245.0 mg), and the compound obtained in Example 1-2 (598.9 mg) were added to the solution. The 

45 mixture was stirred for 21 hours at room temperature. After the reaction, the solvent was removed by distillation. The 
residue was dissolved in chloroform and the resulting solution was washed with 1 mol/l aqueous solution of hydrochloric 
acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous 
sodium sulfate and the solvent was removed by distillation. The residue was purified by silica gel column chromatog- 
raphy (50 g, chloroform/methanol = 30/1) to obtain the title compound (603.4 mg) as white foam. 

50 MS(FAB,Pos.):m/z=710[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .22-1 .55(2H,m),1 .31 ,1 .36and1 .38(1 8H,s),1 .51 (3H,d,J=7.1 Hz),1 .60-1 .72(2H,m), 
2.80-2.92(2H,m),4.39-4.60(5H,m),5.70,(1H,quint., J=7.1Hz),6.78(1H,t,J=5.6Hz),7.18-7.37(4H,m),7.46-7.57(4H,m), 
7.78(1 H.td, J=7.8,1 .7Hz),7.82(1 H,d, J=7.8Hz),7.85(1 H,d, J=8.3H z),8.09(1 H,d,J=8.1 Hz),8.34(1 H,d,J=7.8Hz),8.52(1 H, 
d,J=4.8Hz) ,8.61(1 H,d,J=7.6Hz). 

55 
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Example 76-2: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)ben2oyl)amino-5-(5 f 6 ,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid (1'S)-r-(1-naphthyl)ethylamide [Compound No. 91] 

[0342] The compound obtained in Example 76-1 (408.9 mg) was dissolved in methanol (4 ml) and 4 mol/l hydrochloric 
5 acid/dioxane solution (4 ml) was added. The mixture was stirred for 3.5 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dried under vacuum and dissolved in methanol (4 ml). Then, 
5,6,7,8-tetrahydroquinolin-8-one (124.8 mg) and sodium cyanoborohydride (73.2 mg) were added. 50 drops of acetic 
acid was added to adjust the pH of the mixture to about 4-5. The mixture was stirred for 1 2.5 hours at room temperature. 
After the reaction , the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
10 (chloroform/methanol/water = 7/3/0.5) to obtain the title compound (211.5 mg) as a white solid. 
MS(FAB,Pos.):m/z=641[M+1] + 

1 H-NMR(500MH2,DMSO-d 6 ):6=1.51(3H,d,J=6.8Hz),1.68-2.02(7H,m), 2.22-2.33(1 H,m),2.77-2.85(2H,m),2.90-3.00 
(1H,m),3.01-3.15 (1H,m),4.31(2H,s),4.32(2H,s),4.38-4.47(1 H,m),4.57-4.63(1H, m),5.70(1H,quint.,J=6.8Hz), 
7.37-7.41 (1 H,m),7.43-7.61 (5H,m), 7.63-7.70(2H,m),7.68(2H,d,J=7.8Hz),7.81 (1 H,d, J=8.1 Hz),7.94 (1 H,d, J=7.8Hz), 
15 7.97(1 H,t,J=7.8Hz),7.99(2H,d,J=7.8Hz),8.10(1 H,d,J=8.3Hz),8.44(1H,m),8.64-8.67(2H,m),8.90(1H > d,J=7.1 Hz), 9.23 
(2H,br),10.07(2H,br). 

Example 77: Preparation of (2S)-2-(4-(N-2-picoly1aminomethyl)naphthoyl)amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
aminovaleric acid 2~(3-indolyl)ethylamide [Compound No. 92] 

20 

Example 77-1: Synthesis of N a -(4-(N-Boc-N-2-picolylaminomethyl)naphthoyl)-N 5 -Boc-L-ornithine 2-(3-indolyl) 
ethyiamide (Compound XI-14) 

[0343] The compound obtained in Example 17-5 (1.006 g) was dissolved in DMF (20 ml). After the addition of di- 
25 ethylamine (2.0 ml), the mixture was stirred for 4 hours at room temperature. After the reaction, the solvent was removed 
by distillation and the residue was dried under vacuum, and dissolved in DMF (20 ml). WSCI hydrochloride (499.0 mg), 
HOBt (255.2 mg), and the compound obtained in Example 43-2 (696.7 mg) were added to the solution. The mixture 
was stirred for 16 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
was dissolved in chloroform and the resulting solution was washed with 1 mol/i aqueous solution of hydrochloric acid, 
30 1 mol/l aqueous solution of sodium hydroxide, and saturated brine. The organic layer was dried over anhydrous sodium 
sulfate and the solvent was removed by distillation. The residue was purified by silica gel column chromatography (50 
g, chloroform/methanol = 30/1) to obtain the title compound (860.9 mg) as white foam. 
MS(FAB,Pos.):m/z=749[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .25-1 .80(4H,m),1 .33,1 .37 and 1 .43(1 8H,2s),2.83-2.92(2H,m),2.92-3.02(2H,m), 
35 3.32-3.52(2H,m),4.34-4.52(3H,m) 1 4.95-5.08(2K,m), 6.82(1 H,t,J=5.6Hz),6.98(1 H,td,J=7.0,1 .0Hz),7.05(1H,td,J=7.0 , 
1.0Hz),7.19(1H,s),7.20-7.40(3H,m),7.34(1H,d,J=8.1Hz),7.66-7.64(4H,m),7.77(1H,t^ 
8.24-8.31 (1 H,m),8.52-8.64(2H,m),1 0.83(1 H,d,J=1 .7Hz). 

Example 77-2: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)naphthoyl)amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
40 aminovaleric acid 2-(3-indolyl)ethylamide [Compound No. 92] 

[0344] The compound obtained in Example 77-1 (469.7 mg) was dissolved in methanol (4.7 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (4.7 ml) was added. The mixture was stirred for 2 hours at room temperature. After the 
reaction, the solvent was removed by distillation. The residue obtained was dried under vacuum and dissolved in 

45 methanol (4 ml). Then, 5,6,7,8-tetrahydroquinolin-8-one (143.9 mg) and sodium cyanoborohydride (78.7 mg) were 
added. 55 drops of acetic acid was added to adjust the pH of the mixture to about 5. The mixture was stirred for 17 
hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in 
methanol, neutralized with the addition of Amberlite IRA^*10, and concentrated. The obtained residue was purified by 
silica gel column chromatography (15 g, chloroform/methanol = 10/2) to obtain the title compound (191.8 mg) as a 

50 white solid. 

MS(FAB,Pos.) :m/z=680 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .50-1 .73(4H,m),1 .73-1 .91 (4H,m) , 1 .97-2.05(1 H,m),2.61-2.78(4H,m),2.83-2.94(2H, 
m),3.37-3.52 (2H,m),3.89(2H,s),4.20(2H > s),4.47-4.53(1 H,m),6.98(1 H,t,J= 7.0Hz),7.05(1 H,t,J=7.0Hz),7.13-7.22(2H, 
m) ,7.24-7.28(1 H,m) , 7.33(1 H,d,J=8.1 Hz),7.43-7.61(7H,m),7.76(1H,td,J=7.6,1.7Hz), 8.08-8.17(1H,m),8.20-8.30(2H, 
55 m),8.34(1 H,d,J=4.4Hz),8.52(1 H, ddd,J=4.9,1 .7,1 .0Hz),8.62-8.72(1 H,m),10.85(1 H,s). 
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Example 78: Preparation of N^-(N-2-picolyiaminomethyl)benzoyl-N G -nitroarginme (rSH-(l-naphthyl)ethylamide 
[Compound No. 93] 

Example 78-1: Synthesis of N^Boc-NG-nrtroarginine (VSM-O-naphthyOethylamide (Compound XXVII-8) 

5 

[0345] Commercially available N^Boc-NG-nitroarginine (3.00 g) was dissolved in dichloromethane, and triethyiamine 
(3.96 ml) and (S)-1-(1-naphthy1)ethylamine (1.69 g) were added. The solution was cooled with ice and a solution of 
2-chloro-1,3-dimethytimidazolinium chloride (DMC, 2.38 g) in dichloromethane (20 ml) was added dropwise over 60 
minutes. After the addition, the reaction solution was allowed to become room temperature and stirred for 70 minutes. 
to After the reaction, 1 mol/l aqueous solution of hydrochloric acid was added to the reaction solution and the mixture 
was extracted with chloroform. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate. Then, the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(chloroform/methanol = 25/1) to obtain the target compound (4.10 g) as a white solid. 
MS(FAB,Pos.):m/z=473[M+1] + 

15 

Example 78-2: Synthesis of N°^-(N-Boc-N-2-picolylaminomethyl)ben2oyl-N G -nitro-L-arginine (VSJ-V-O-naphthyl) 
ethylamide (Compound XXIX-13) 

[0346] The compound obtained in Example 78-1 (1 .0009 g) was dissolved in methanol, and 4 mol/l hydrochloric acid/ 
20 dioxane solution was added. The mixture was stirred for 2 hours at room temperature. After the reaction, the reaction 
mixture was concentrated to dryness under vacuum, and dissolved in dichloromethane (20 ml). Triethyiamine (1.25 
ml) and the compound obtained in Example 1-2 (721 .4 mg) were added, and the mixture was cooled with ice. A dichlo- 
romethane solution (5 ml) of DMC (439.1 mg) was added dropwise to the mixture over 20 minutes. The mixture was 
stirred for 20 minutes while cooling with ice. After the reaction, 1 mol/l aqueous solution of hydrochloric acid was added 
25 to the reaction solution and the mixture was extracted with chloroform. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate. Then, the solvent was removed by distillation. The residue was 
purified by silica gel column chromatography (50 g, chloroform/acetone = 2/1) to obtain the target compound (745.3 
mg) as a white solid. 
MS(FAB,Pos.):m/z=697[M+1] + 

30 

Example 78-3: Synthesis of N^-fN^-picolylaminomethylJbenzoyl-NG-nitroarginine (S)-1-(1-naphthy!)ethyiamide 
[Compound No. 93] 

[0347] The compound obtained in Example 78-2 (204.1 mg) was dissolved in methanol (1 ml) and 4 mol/l hydrochloric 
35 acid/dioxane solution (1 ml) was added. The mixture was stirred for 2.5 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was azeotropically distilled with methanol and dried under reduced 
pressure to obtain the title compound (196.1 mg) as a white solid. 
MS(FAB,Pos.) :m/z=597[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1 .51 (3H,d,J=6.8Hz),1 .45-1 .60(2H,m), 1 .62-1 .81 (2H,m),3.09-3.23(2H,m),4.30(2H,s), 
40 4.31 ,(2H I s) > 4.51-4.58(1 H,m),5.70(1 H.quint., J=6.8Hz),7742-7.58(6H,m),7.62(2H, d, J=8.1 Hz),7.82(1 H,d, J=7.8Hz),7.90 
(1 H,td,J=7.8,2.0Hz),7.94( 1 H,d,J=7.8Hz),7.96(2H,d,J=8.1 Hz),8.09(1 H,d,J=8.5Hz),8.49(2H ,brs),8.66(1 H,ddd, 
J=4.9,1.7,1.0Hz),8.73(1H,brs),9.60-9.7 8(1H,br). 

Example 79: Preparation of (2R)-2-(4-(N-(imidazol-2-ylmethyl)aminomethyi)benzoyl)amino- 
45 5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (rSM'-(l-naphthyl)ethylamide [Compound No. 94] 

Example 79-1: Synthesis of 4-(N-Boc-(N-imidazol-2-ylmethyl)aminomethyl)benzoic acid (Compound VII-12) 

[0348] Commercially available methyl bromomethylbenzoate (10.01 g) was dissolved in DMF (100 ml). After the 
50 addition of potassium phthalimide (9.70 g), the mixture was stirred for 1 .5 hours at room temperature. After the reaction, 
the reaction solution was concentrated. After the addition of water, the residue was extracted with chloroform. The 
extract was washed with saturated brine and dried over sodium hydrogensulfate, followed by removal of the solvent 
to obtain a white solid (12.91 g). Part of the white solid (7.56 g) was dissolved in methanol (100 ml). Hydrazine mono- 
hydrate (6.25 ml) was added and the mixture was stirred for 1 .5 hours at 60°C. After the reaction, the deposited solid 
55 was separated by filtration and the solvent was removed by distillation. After the addition of water, the residue was 
extracted with chloroform. The extract was washed with 0.3mol/l aqueous solution of sodium hydroxide and saturated 
brine and dried over anhydrous sodium sulfate. The solvent was removed by distillation. Methanol (120 ml) and 2-im- 
idazole carboaldehyde (2.35 g) were added to the residue, and the mixture was stirred for 2 days at room temperature. 
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After the reaction, the deposited solid was collected by filtration. The liquid layer was concentrated to dryness. The 
resulting solid was washed with anhydrous methanol (30 ml) and collected by filtration. The solid was combined with 
the previously collected solid and suspended in methanol (86 ml). Sodium borohydride (1.42 g) was added to the 
suspension while cooling with ice. Then, the mixture was stirred for one hour at room temperature and the solvent was 

5 removed by distillation. After adding water, the residue was extracted with chloroform. The organic layer was washed 
with saturated brine, dried over anhydrous sodium sulfate, concentrated under reduced pressure, and dried to obtain 
a colorless viscous liquid (4.32 g) . Part of the colorless viscous liquid (4.28 g) was dissolved in DMF (65 ml). After the 
addition of di-t-butyldicarbonate (8.9 ml), the mixture was stirred for one hour at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dissolved in chloroform, washed with saturated brine, and 

10 dried over anhydrous sodium sulfate. After removal of the solvent by distillation, THF (43 ml), methanol (43 ml), and 
1 mol/l aqueous solution of sodium hydroxide (43 ml) were added, and the mixture was stirred for 14 hours at room 
temperature. After the reaction, the solvent was removed by distillation. 1 mol/l aqueous solution of hydrochloric acid 
(5 ml) was carefully added and the deposited solid was collected by filtration and dried to obtain the title compound 
(4.87 g) as a white solid. 

15 MS(FAB,Pos.):m/z=332[M+1] + 

Example 79-2: Synthesis of N a -(4-(N-(imida2ol-2-ylmethyl)aminomethyl)naphthoyl)-N 6 -Boc-D-omithine (1'S)- 
1-(1-naphthyl)ethyl amide (Compound XI-15) 

20 [0349] Commercially available (S)-1-(1-naphthy!)ethylamine (414.6 mg) was dissolved in DMF (10 ml). Commercially 
available N a -Fmoc-N 5 -Boc-D-ornithine (1.0006 g), WSCI hydrochloride (414.6 mg), and HOBt (375.5 mg) were added 
to the solution. The mixture was stirred for 3 hours at room temperature. After the reaction, the solvent was removed 
by distillation. Chloroform was added to the residue and the mixture was washed with 1 mol/l aqueous solution of 
hydrochloric acid, 1 mol/l aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium 

25 sulfate. The solvent was removed by distillation to obtain a white solid (1 .38 g). The white solid was dissolved in DMF 
(27 ml) and diethylamine (2.7 ml) was added thereto. The mixture was stirred for 40 minutes at room temperature, 
followed by removal of the solvent and drying under reduced pressure. The product was again dissolved in DMF (27 
ml). Then, WSCI hydrochloride (633.5 mg), HOBt (335.9 mg), and the compound obtained in Example 79-1 (734.7 
mg) were added. The mixture was stirred for 1 2 hours at room temperature. After the reaction, the solvent was removed 

30 by distillation. Chloroform was added to the residue. The resulting solution was washed with distilled water, 1 mol/l 
aqueous solution of sodium hydroxide, and saturated brine, and dried over anhydrous sodium sulfate. The solvent was 
removed by distillation and the residue was purified by silica gel column chromatography (55 g, chloroform/methanol 
= 25/1) to obtain the title compound (906.2 mg) as a white solid. 
MS (FAB,Pos.):m/z=699[M+1] + 

35 1 H-NMR(500MHz,DMSO-d 6 ):5=1 .35 and 1 .38(9H,2s),1 .35-1 .60(2H,m), 1 .50(3H,d,J=6. 8Hz),1 .68-1 .82(2H,m), 
2.90-3.00(2H,m),4.30-4.55(5H,m),5.70(1H,quint,J=6.8Hz),6.84(1H,t,J=5.6Hz),6.95(2 H,brs),7.1 9-7.31 (2H,m),7.44- 
7.59(3H,m),7.60(1 H,d, J=7.1 Hz), 7.82(1 H,d,J=8.1 Hz),7.84(2H,d,J=8.3Hz),7.93(1 H,d,J=7.6Hz),8. 09(1 H,d,J=7.8Hz), 
8.35(1 H,d, J=7.8Hz),8.55(1 H,d, J=7.8Hz). 

40 Example 79-3: Synthesis of (2R)-2-(4-(N-(imidazol-2-ylmethyl)aminomethyl)benzoyl)amino- 

5-(5,6,7,8-tetrahydroquinoIin-8-yl)aminovaleric acid (1'S)-r-(1-naphthyl)ethyiamide [Compound No. 94] 

[0350] The compound obtained in Example 79-3 (504.9 mg) was dissolved in methanol (2.5 ml), and 4 mol/l hydro- 
chloric acid/dioxane solution (2.5 ml) was added. The mixture was stirred for 1.5 hours at room temperature. After the 

45 reaction, the solvent was removed by distillation. The residue was dissolved again in methanol and neutralized with 
Amberlite IRA-410. The solvent was removed by distillation and the residue was dissolved again in methanol (50 ml). 
After the addition of 5,6,7,8-tetrahydroquinolin-8-one (0.1928 g), acetic acid (0.5 ml), and sodium cyanoborohydride 
(0.0861 g), the mixture was stirred for 3 days at room temperature. After the reaction, the solvent was removed by 
distillation. The residue was suspended in chloroform. The suspension was washed with 0.5mol/l aqueous solution of 

50 sodium hydroxide and saturated brine. The organic layer was dried over anhydrous sodium sulfate and concentrated. 
The residue was purified by silica gel column chromatography (25 g, chloroform/methanol/water = 7/3/0.5) to obtain 
the title compound (312.3 mg) as a white solid. 
MS(FAB,Pos.):m/z=630[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.48(3H,d,J=6.8Hz),1.42-1.70(4H,m), 1.75-1.90 (2 H,m),1 .80-1.93(1 H,m),1. 95-2.05 
55 (1H,m),2.65-2.75(2H,m) ,2.70-2.80(2H,m), 3. 66 (2H,s) ,3.71(2H,s) ,3.62-3.70(1 H,m),4 .49-4.55(1 H,m),5.69(1 H,quint, 
J=6.8Hz),6.81 and 6.99(2H,br),7.15-7.19(1H,m),7.40(1H,d,J=8.5Hz),7.41(1 H,d,J= 8.8Hz),7.4 4-7.55(2H,m),7.59(1H, 
d, J=7.3Hz),7.79(1 H,d, J= 8.3Hz),7.81 (2H,d, J=8.5Hz),7.92(1 H,d,J=7.6Hz),8.09(1 H,d, J=8. 1 Hz),8.32-8.36(1 H,m),8.38 
and 8.45(1H,d,J=8.1Hz),8.56 and 8.58(1H,d,J=8.1 Hz). 
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Example 80: Preparation of N^-(N-2-(imidazol-2-yimethyI)aminomethyl)benzoy»-L-arginine (VSVI'-O-naphthyl) 
ethylamide [Compound No. 95]. 

Example 80-1: Synthesis of N^A-tN-Boc-N^imidazol-a-ylmethylJaminomethyiJbenzoyl-NG-pmc-L-arginine (VS>- 
5 V-(1-naphthy1)ethylamide (Compound XXIX-14) 

[0351] The compound obtained in Example 71-1 (750.5 mg, 0.920 mmol) was dissolved in DMF (15 ml), and diethyl- 
amine (1.5 ml) was added. The mixture was stirred for 30 minutes at room temperature, followed by removal of the 
solvent and drying under reduced pressure. The residue was again dissolved in DMF (1 5 ml). Then, WSCI hydrochloride 

10 (269.0 mg), HOBt (140.4 mg), and the compound obtained in Example 79-1 (326.4 mg) were added. The mixture was 
stirred for 2 days at room temperature. After the reaction, the solvent was removed by distillation. Chloroform was 
added to the residue. The resulting solution was washed with 0.5 mol/l aqueous solution of sodium hydroxide and 
saturated brine, and dried over anhydrous sodium sulfate. The solvent was removed by distillation and the residue 
was purified by silica gel column chromatography (50 g, chloroform/methanol = 20/1) to obtain the target compound 

*5 (237.4 mg) as a white solid. 

MS(FAB,Pos.):m/z=907[M+1] + 

Example 80-2: Synthesis of N^^N^imidazol^-yimethylJaminomethylJbenzoyl-L-arginine (1'S)-r-(1-naphthy1) 
ethylamide [Compound No. 95] 

20 

[0352] The compound obtained in Example 80-1 (210.1 mg) was dissolved in chloroform (4.2 ml), and methanesul- 
fonic acid (0.45 ml) was added. The mixture was stirred for one day at room temperature. After the reaction, the reaction 
mixture was concentrated to dryness. The residue was washed with diethyl ether. After the, addition of methanol, the 
solvent was again removed by distillation. The residue was purified by silica gel column chromatography (5 g, chloro- 
25 form/methanol/water = 7/3/0.5). The obtained fractions were concentrated and dried under reduced pressure to obtain 
methanesulfonate of the title compound (99.6 mg) as a white solid. 
MS (FAB,Pos.):m/z=541[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :S=1.41-1.61 (2H,m),1.51(3H,d,J=6.8Hz), 1.65-1.82(2H,m),2.38(12H,s),3.02-3.12(2H, 
m),4.34(2H,s),4.48 (2H,s),4.52-4.58(1 H,m),5.71 (1 H,quint,J=6.8Hz),6.7-7.4(4H, br),7.46-7.58(5H,m),7.60(1 H,d, 
30 J=8.3Hz),7.68(2H,s),7.83(1H,d, J=8.3Hz),7.95(1H,d,J=7.1 Hz),7.98(2H,d,J=8.3Hz),8.10(1H,d,J= 8.1Hz),8.50(1H t d, 
J=8.1Hz),8.70(1H,d,J=7.6Hz). 

Example 81: Preparation of (2S)-2-((1-methylimidazol-2-ylmethyl)aminomethyl)benzoylamino- 
5-(5,6 l 7,8-tetrahydroquinolyl-8-yl)aminovaleric acid 1-naphthalenemethyieneamide [Compound No. 96] 

35 

Example 81-1: Synthesis of methyl 4-(N-Boc-N-(1 -methyl imidazol-2-yi)methylamino-methyl)benzoate (Compound VI- 
9) 

[0353] Commercially available methyl aminomethylbenzoate (1.00 g) and 1 -methyl-2-imidazole carboxy aldehyde 
40 (0.68 g) were dissolved in methanol (10 ml). Triacetoxy sodium borohydride (1 .95 g) was added to the solution while 

stirring at 0°C. The mixture was stirred for one hour. The reaction mixture was allowed to become room temperature 

and stirred for a further 45 minutes. The reaction solution was concentrated and chloroform was added to the residue. 

The mixture was washed with a saturated aqueous solution of sodium hydrogencarbonate, distilled water, and saturated 

brine. The organic layer was concentrated and dried under reduced pressure. The residue was dissolved in DMF (30 
45 ml). After triethylamine (0.61 g) was added dropwise, anhydrous di-t-butyldicarbonate was added dropwise at room 

temperature, followed by stirring for 3 hours. The reaction solution was concentrated and dried under reduced pressure. 

Chloroform was added to the residue. The resulting solution was washed with saturated aqueous solution of ammonium 

chloride, distilled water, and saturated brine. The organic layer was concentrated and dried under reduced pressure. 

The residue was purified by silica gel column chromatography (100 g, chloroform/methanol = 50/1) to obtain the title 
so compound (1 .33 g) as yellow oil. 

MS (FAB,Pos.):m/z=360[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.47,1.53(9H,2s),3.49,3.61(3H t 2s), 3.91(1 H,s),4.47(2H,s),4.50(brs,2H),6.80(1 H,brs), 
6.93(1 H,d,J =1 .2Hz),7.22(1 H,brs),7.95(1 H,d, J=7.8Hz),8.02(1 H,s). 

55 Example 81-2: Synthesis of N-Boc-N-(1-methylimidazol-2-yl)aminomethyl benzoic acid (Compound VII-13) 

[0354] The compound obtained in Example 81-1 was dissolved in methanol (10 ml) and 1 mol/l aqueous solution of 
sodium hydroxide (10 ml) was added dropwise. The mixture was stirred for 3 hours at room temperature. Ion-exchange 
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resin (CG 50) was added to the reaction solution. After adjusting the pH to around neutral, the resin was removed by 
filtration though a glass filter. The reaction solution was concentrated and dried under reduced pressure to obtain a 
crude product (1.39 g) as a yellow solid. The crude product was purified by silica gel column chromatography (100 g, 
chloroform/methano! = 50/1) to obtain the title compound (1.33 g) as yellow oil. 

5 

Example 81-3: Synthesis of Na-tl-methylimidazol^-ylmethyOaminomethylbenzoyl-NS-Boc-L-ornithine 
1-naphthalenemethyleneamide (Compound XI-16) 

[0355] The compound obtained in Example 23-1 (1.50 g) was dissolved in DMF (30 ml) and diethylamine (3.0 ml) 
10 was added dropwise at room temperature. After the reaction for 2. hours, the reaction solution was concentrated under 
reduced pressure and dried, and dissolved in DMF (30 ml). WSCI hydrochloride (0.73 g), DMAF (0.46 g), and the 
compound obtained in Example 81-2 (0.87 g) were added. 

[0356] After the reaction over night at room temperature, the reaction solution was concentrated to dryness under 
reduced pressure. The residue was dissolved in chloroform. The solution was washed with 1 mol/l hydrochloric acid, 
15 distilled water, and saturated brine, and purified by silica gel column chromatography (120 g, chloroform/methanol = 
20/1) to obtain the title compound. (0.73 g) as yellow oil. 

Example 81-4: Synthesis of (2S)-2-((1-methylimida2ol-2-ylmethyl)aminomethyl)benzoylamino- 
5-(5,6,7,8-tetrahydroquinolyl-8-yl)aminovaleric acid 1-naphthalenemethyieneamide [Compound No. 96] 

20 

[0357] The compound obtained in Example 81-3 (0.19 g) was dissolved in methanol (4 ml). 4 mol/l hydrochloric acid/ 
dioxane solution (4 ml), was added dropwise to the solution at room temperature, followed by stirring for 2 hours. The 
reaction solution was concentrated to obtain a crude product (0.20 g) as colorless oil. The colorless oil and 5,6,7, 8-tet- 
rahydroquinolinone (0.05 g) were dissolved in methanol (4 ml). Triethylamine (0.08 g) was added dropwise at room 

25 temperature. Acetic acid was added to the solution to adjust the pH to around 4. Sodium cyanoborohydride (0.07 g) 
was added to the solution. After stirring over night at room temperature, the reaction solution was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (9 g, chloroform/methanol = 5/1) and 
treated with 1 mol/l aqueous solution of hydrochloric acid to obtain hydrochloride of the title compound (0.07 g) as a 
white solid. 

30 MS(FAB,Pos.) :m/z=630[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .73-1 .84(3H,brs),1 .86-1 .91 (3H, brs),1 .98(1 H,brs),2.29(1 H,brs),2.79(2H,m),2.95 
(1 H,brs) ,3.08 (1 H,m),3.97(3H,s),4.41 (3H,brs),4.53-4.60(3H,brs) l 4.76(2H,d), 7.37(1 H,m),7.46(2H,d),7.54(2H,m),7.67 
(1 H,d),7.74(2H,d),7.76 (2H,d),7.84(1 H,m),7.94(1 H,m),8.00(2H,m),8.07(1 H,m),8.46(1H, m),8.69-8.74(2H,m),9.14(1 H, 
brs),1 0.73(1 H,brs). 

35 

Example 82: Preparation of N a -(4-((N-(1-methylimidazol-2-ylmethyl)amino)methyl)naphthalene-1-carbonyl)-L- 
arginine (rS)-1X1-naphthyl)ethylamide [Compound No. 97] 

Example 82-1 : Synthesis of N a -(4-((N-Boc-N-(1-methylimidazol-2-ylmethyl)amino)methyl)naphthalene- 
40 1-carbonylamino)-N G -Pmc-L-arginine (rS)-r-(1-naphthyl)ethylamide (Compound XXIX-15) 

[0358] The compound obtained in Example 48-1 (0.3131 g) was dissolved in DMF (7 ml). After the addition of di- 
ethylamine (0.056 g) f the mixture was stirred for 1.5 hours. The solvent was removed by distillation. The residue was 
dissolved in DMF (6 ml). The compound obtained in Example 74-3 (0.167 g), HOBt (0.0778 g), and WSCI hydrochloride 

45 (0.110 g) were added to the solution. The mixture was stirred for 19 hours at room temperature. Water was added to 
the mixture, and the solvent was removed by distillation. Chloroform was added to the residue. The mixture was washed 
with saturated aqueous solution of sodium hydrogencarbonate and dried over anhydrous magnesium sulfate. The 
solvent was removed by distillation and the residue was purified by silica gel column chromatography (15 g, 5% meth- 
anol/chloroform) to obtain the title compound (0.3137 g) as a white solid. 

50 MS(FAB,Pos.) :m/z=971[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .28(6H,s),1 .38-1 .70(4H,m),1 .43(9H, s),1 .60(3H,d,J=7.1 Hz),1 .78(2H,t t J=6.8Hz),2.07 
(3H,s),2.49(3H ,s),2.58(2H,t,J=6.8Hz),3.18-3.30(2H J m),3.54and3.68(3H,s), 4.39 and 4.53(2H,s),4.74-4.84(1H,m), 
4.96(2H,s),5.85(1H, quint.,J=6.8Hz),6.03and6.16(1 H,bs),6.80(1 H,s),6.83(1 H,s),7. 24(1H,d,J=8.5Hz),7.39(1H,t,J= 
7.8Hz),7.44-7.55(5H,m),7.59(1H, d,J=7.3Hz) J 7.74(1H,d,J=8.3Hz),7.83(1H,d,J=7.3Hz),8.01(2H l bs ),8.23(1H,d,J= 

55 6.1Hz). 
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Example 82-2: Synthesis of N^(4-((N-(lHTielhy!imidazol-2-yimethyI)amino)methyt)naphthalene^ 
arginine (VSHH 1 - na P n toy1)ethylamide [Compound No. 97] 

[0359] The compound obtained in Example 82-4 (0.3099 g) was dissolved in chloroform (3.2 ml). The solution was 
5 cooled with ice, and then TFA (3.2 ml) was added. The mixture was stirred for 3.5 hours at room temperature, followed 
by removal of the solvent. After the reaction, 1 mol/l hydrochloric acid and chloroform were added and mixed. After 
the water layer was removed, the organic layer was washed with chloroform and the solvent was removed by distillation. 
The obtained residue was dissolved in 1 mol/l hydrochloric acid and the solvent was removed by distillation. A solid 
was reprecipitated from a mixture of water and acetone. The precipitate obtained was collected by filtration and dried 
10 to obtain hydrochloride of the title compound (0.2088 g) as a white solid. 
MS(FAB,Pos.):m/z=[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1 .50-1 .62(2H,m),1 .56(3H,d,J=7.1 Hz), 1 .62-1 .75(1 H,m),1 .76-1,84(1 H,m),3.08-3.1 5 
(2H,m),3.89(3H,s), 4.55^.68(3H,m),4.80(2H,s),5.78(1 H,quint.,J=7.1 Hz),7.49-7.73(7H,m),7.78(1 H,d, J=7.3Hz),7.84 
(1 H,d,J=8.3Hz),7.96(1 H,d, J=7.8Hz),8.14(1 H,d, J=8.3Hz),8.26(1 H,d,J=8.3Hz),8.30(1 H,d t J= 8.3Hz),8.70(1 H,d, 
15 J=8. 1 Hz),8.79(1 H,d, J=7.8Hz). 

Example 83: Preparation of Na-(4-((imidazol-2-ylmethyl)amino)methyl)naphthalene-1-carbonyl) L-arginine(VS)-N- 
methyl-N-(141-naphthyl)ethyl)amide [Compound No. 98] 

20 Example 83-1: Synthesis of No-Fmoc-NG-Pmc-L-arginine (rS)-N-methyl-(r-(1-naphthyl)ethyl)amide (Compound 
XXVI I-9) 

[0360] Commercially available Ntt-Fmoc-N^Pmc-arginine (1 .000 g) was dissolved in DMF (20 ml). HOBt (0.224 g) 
was added to the solution. After the solution was cooled with ice, WSCI hydrochloride (0.31 8 g) was added. The mixture 

25 was stirred for 15 hours at room temperature. The reaction solution was concentrated and chloroform was added to 
the residue. The mixture was washed with saturated aqueous solution of sodium hydrogencarbonate. The water layer 
was extracted with chloroform. The obtained organic layer was dried over magnesium sulfate. The solvent was removed 
by distillation and the residue was purified by silica gel column chromatography (40 g, 2% methanol/chloroform) to 
obtain the title compound (0.5749 g) as a pale yellow viscous liquid. 

30 MS(FAB,Pos.) :m/z=830[M+1] + 

1 H-NMR(500MHz,CDCI 6 ) :6=1 .26(3H,s),1 .27(3H,s),1 .38-1 .60(4H, m),1 .62(3H,d,J=7.1 Hz),1 .77(2H,t,J=7.1 Hz),2.04 
(3H,s),2.45(3H ,s),2.49(6H,s),2.56(2H,t, J=7.1 Hz),2.95-3.05(1 H,m),3.1 6-3.26 (1 H,m),4.21 (1 H,t, J=7.1 Hz),4.37(1 H,dd, 
J=1 0.5,7. 1 Hz),4.43(1 H, dd, J=1 0.5,7. 1 Hz),4.57(1 H,t,J=8.3Hz),5.87(2H,bs),6.09(1H,d,J =8.3Hz),6.52(1 H,q,J=6.6Hz), 
7.31(1H,t,J=7.1Hz),7.33(1H,t,J=7. .1Hz),7.38-7.51(6H,m),7.54(1H,d,J=7.1Hz),7.60(2H,t,J=6.8Hz), 7.76-7.90(5H,m). 

35 

Example 83-2: Synthesis of N a -(4-((N-Boc-N-(imidazol-2-yimethyl)aminomethyl)naphthalene-1-carbonyl)-N G -Pmc-L- 
arginine (VS)-N-methyl-(r-(1-naphthyl)ethyl)amide (Compound XXIX-16) 

[0361] The compound obtained in Example 83-1 (0.2356 g) was dissolved in DMF (5 ml). After the addition of di- 
40 ethylamine (0.042 g), the mixture was stirred for 1.5 hours. The solvent was removed by distillation. The residue was 
dissolved in DMF (5 ml). The compound obtained in Example 17-4 (0.108 g), HOBt (0.0581 g) , and WSCI hydrochloride 
(0.164 g) were added to the solution. The mixture was stirred for 6 days. Water was added to the reaction solution and 
the solvent was removed by distillation. Chloroform was added to the residue. The resulting solution was washed with 
saturated aqueous solution of sodium hydrogencarbonate and 1 mol/l aqueous solution of hydrochloric acid and 
45 dried'over anhydrous magnesium sulfate. The solvent was removed by distillation and the residue was purified by silica 
gel column chromatography (20 g, 5% methanol/chloroform) to obtain the title compound (0.1814 g) as a pale yellow 
viscous liquid. 

MS(FAB,Pos.) :m/z=971[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=1 .27 and 1 .28(9H,s),1 .40-1 .60(4H,m), 1 .50(9H,s),1 .67(3H,d, J=6.8.Hz),1 .76(2H,t, 
50 J=6.6Hz),2.04(3H,s) ,2.50(6H,s),2.56(3H,s),2.57(2H,t,J=6.7Hz),3.04-3.26(1 H,m), 3.34-3.42(1 H,m),4.36(2H,s),4.96 
(2H,s),5.14(1H,t,J=6.1Hz), 6.07 and 6.31(2H,bs),6.54(1H,q,J=7.1Hz),6.96(2H,s),7.33(2H, d,J=6.6Hz),7.43-7,60(6H, 
m),7.68(2H,d,J=7.3Hz),7.83(2H,d,J= 8.3Hz),7.85(2H,d,J=8.1Hz),7.88(2H,d,J=7.8Hz),8.04(2H l d,J=7. 3Hz),8.35(2H, 
d,J=8.3Hz). 

55 Example 83-3: Synthesis of N a -(4-((imidazol-2-ylmethyl)amino)methyl)naphthalene-1-carbonyl) L-arginine (VS)-N- 
methyl-N-(1'-(1-naphthyl)ethyl)amide [Compound No. 98] 

[0362] The compound obtained in Example 83-1 (0.1814 g) was dissolved in chloroform (1.8 ml), and TFA (1.8 ml) 
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was added. The mixture was stirred for 5 hours at room temperature. The solvent was removed by distillation. 1 mol/l 
hydrochloric acid and chloroform were added to the residue. After the water layer was removed, the organic layer was 
washed with chloroform and the solvent was removed by distillation. The residue was caused to pass through silica gel 
column chromatography (2g, chloroform/methanol/32% AcOH=7/3/0.5) and dissolved in 1 mol/l hydrochloric acid (2 ml). 

5 The solvent was removed by distillation. The residue was dissolved in water and acetone was added thereto. The ob- 
tained oily substance was collected by centrifugation. The supernatant was removed and the remaining solvent was 
removed by distillation. The resulting solid was again dissolved in a small amount of methanol. Ethyl acetate was added 
to the solution to cause a solid material to deposit. The solvent was removed by distillation to obtain hydrochloride of 
the title compound (0.0566 g) as a white solid. 

10 MS(FAB,Pos.):m/z=605[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .50-1 .76(4H,m), 1 .61 (3H,d, J=7. 1 Hz), 2.61 (3H,s),3.00-3.1 5(2H,m),4.65(2H,s),4.82- 
4.92(1 H,m),4.85 (2H,s),6.41(1 H,q,J=6.8Hz) ,7:50-7.62 (4H,m),7.64-7.75 (9H,m), 7.83(1 H,d,J=7.3Hz),7.91(1H,d, 
J=8.1 Hz),7.94(1 H,d, J=8.3Hz),7. 98(1 H,d, J=7.8Hz),8.30(1 H,dd, J=7.1 ,1 .2Hz),8.33(1 H,d,J=7.6Hz) ,9.01 (1 H,d,J=7.3Hz). 

15 Example 84: Preparation of N°^(4-(N-2-picolylaminomethyl)naphthoyl)-L-arginine (rS)-1'-(1-naphthyl)ethylamide 
[Compound No. 99] 

Example 84-1: Synthesis of N a -(4-((N-Boc-N-2-picolylamino)methyl)naphthoyl)-N G -Pmc-L-arginine (1'S)- 
r-(1-naphthyl)ethylamide (Compound XXIX-1 7) 

20 

[0363] The compound obtained in Example 48-1 (0.200 g) was dissolved in DMF (4 ml). After the addition of diethyl- 
amine (0.054 g), the mixture was stirred for two hours. The solvent was removed by distillation to obtain a viscous 
liquid. The compound obtained in Example 43-2 (0.0962 g) and HOBt (0.0497 g) were added to the viscous liquid. The 
mixture was dissolved in DMF (5 ml). WSCI hydrochloride (0.071 g) was added and the mixture was stirred for 16 

25 hours. Water was added to the reaction solution and the mixture was concentrated. After the addition of chloroform, 
the mixture was processed through a solid layer extraction column, Chem-Elut (CE1003), permeated with a saturated 
aqueous solution of sodium hydrogencarbonate. The solvent was removed by distillation. The resulting mixture was 
purified by silica gel column chromatography (20 g, 4% methanol/chloroform) to obtain the title compound (0.1504 g) 
as white foam. 

30 MS(FAB,Pos.) :m/z=968[M+1] + 

1 H-NMR(500MHz,CDCl 3 ) :8=1 .29(6H,s),1 .44 and 1 .48(9H,s),1 .40-1 .70(4H,m),1 .59(3H,d,J=5.4Hz),1 .78(2H,t, 
J=6.6Hz),2.08(3H,s) ,2.50(3H,s),2.51(3H,s),2.58(3H,t, J=6.3Hz),3.20-3.30(2H,m), 4.38 and 4.53(2H,s),4.78-4.86(1H, 
m),4.99 and 5.03(2H,s),5.80-5.88(1H,m),5.92-6.00 and 6.10-6.22(2H,bs),7.05-7.20(3H,m), 7.34-7.60(8H,m),7.73(1H, 
d, J=8.3Hz),7.83(1 H,d,J=7.8Hz), 7.94-8.06(2H,m),8.1 8-8.30(2H,m),8.49(1 H,s). 

35 

Example 84-2: Synthesis of N a -(4-(N-2-picolylaminomethyl)naphthoyl)-L-arginine (1'S)-r-(1-naphthyl)ethylamide 
[Compound No. 99] 

[0364] The compound obtained in Example 84-1 (0.1448 g) was dissolved in chloroform (1.5 ml). After the solution 
40 was cooled with ice, TFA (1 .44 ml) was added. The mixture was stirred for 4 hours at room temperature, and then the 
solvent was removed by distillation. The residue was dissolved in methanol and neutralized with an ion-exchange resin 
(Amberlite IRA-410). After filtration, the solvent was removed by distillation. 1 mol/l hydrochloric acid was added and 
the solvent was removed by distillation. After dehydration by azeotropic distillation with methanol, the residue was 
dried under vacuum and purified by silica gel column chromatography (3 g, chloroform/methanol/water = 7/3/0.5) to 
45 obtain a solid. 1 mol/l hydrochloric acid was added to the solid obtained and the solvent was removed by distillation. 
A residue obtained by azeotropic distillation with methanol was dissolved in methanol, followed by reprecipitation of a 
solid from acetone. The solvent was removed by distillation to obtain hydrochloride of the title compound (0.0981 g) 
as a white solid. 
MS(FAB,Pos.):m/z=602[M+1] + 

50 1 H-NMR(500MHz,DMSO-d 6 ) :5=1.50-1.64(2H,m),1.56(3H,d ( J=6.8Hz), 1.64-1 .76(2H,m),1 .80-1 .90(2H,m),3.08-3.20 
(2H,m),4.60-4.68 (1 H,m),4.77(2H,s),5.778(1 H,quint.,J=7.1Hz),7.20-7.40(2H,bs), 7.48-7.72(9H,m),7.81,(1 H,d, 
J=7.3Hz),7.84(1 H,d, J=8.3Hz),7.90-8.00(3H,m),8.1 5(1 H,d, J=8.1 Hz),8.26(1 H,d,J=8.5Hz),8.29(1 H,d, J=8.3Hz),8.71 
(1 H,d,J=4.2Hz),8.73(1 H,d, J=8.1 Hz),8.86(1 H,d,J= 7.6Hz),9.91 (2H,bs). 

55 
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Example 85: Preparation of methyl N^(4-(N-2^icoly1aminomethyi)naphthalene-1-carbony!)-L-arg!nine-D- 
3-(1-naphthyl)alantne [Compound No. 100] 

Example 85-1: Synthesis of methyl D-3-{1-naphthyl)alanine 

5 

[0365] Methanol (1 ml) was cooled to -10°C and thionyl chloride (0.091 g) was gradually added while stirring. After 
10 minutes, commercially available D-3-(1-naphthy1)alanine (0.04569 g) was added. After stirring for 21 hours at room 
temperature, the reaction mixture was concentrated under reduced pressure. Methanol (12 ml) was added and the 
solvent was removed by distillation. The mixture obtained by repeating this procedure twice was fractioned into portions 
10 dissolvable into saturated sodium hydrogencarbonate aqueous solution and chloroform. The water layer was extracted 
with chloroform. The organic layer was dried over anhydrous sodium sulfate. The solvent was removed by distillation 
to obtain the title compound (40.3 mg) as a colorless liquid. 
MS(FAB,Pos.):m/z=230[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=3. 14(1 H,dd, J=1 3.9,8.8Hz),3.69(1 H,dd, J=1 3.9,4.9Hz),3.91 (1 H,dd,J=8.8 l 4.9Hz),7.35(1 H, 
15 d,6.1 Hz),7.42 (1 H,dd,7.1 ,1 .0Hz),7.48-7.57(2H,m),7.78(1 H,d,8.3Hz),7.87(1 H, dd,J=8.1 ,1 .2Hz),8.09(1 H,d,J=8.5Hz). 

Example 85-2: Synthesis of methyl N a -Fmoc-N G -Pmc-L-arginine-D-3-(1-naphthyi)alanine (Compound XXVII-10) 

[0366] Commercially available N^Fmoc-N^pmc-arginine (0. 1 258 g) was dissolved in DMF (2 ml). A reaction solution 
20 of HOBt (0.0233 g), WSCI hydrochloride (0.0473 g), and the compound obtained in Example 85-1 (0.0377 g) in DMF 
(2 ml) was added. The mixture was stirred for 3 days. Water was added to the reaction solution, and the solvent was 
removed by distillation. The residue was dissolved in chloroform, washed sequentially with 1 mol/l aqueous solution 
of hydrochloric acid and saturated aqueous solution of sodium hydrogencarbonate, and dried over anhydrous sodium 
sulfate. The crude product obtained by evaporating the solvent was purified by silica gel column chromatography (7 
25 g, 5% methanol/chloroform) to obtain the title compound (0.1497 g) as a white solid. 
MS(FAB,Pps.):m/z=874[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .25(3H,s),1 .26(3H,s),1 .28-1 .46(3H, m),1 .54-1 .66(1 H,m),1 .73(2H,t,6.8Hz),2.08(3H, 
s),2.56(3H,s), 2.57(2H,t,6.8Hz),2.59(3H,s),3.02-3.22(2H,m),3.41 (1 H,dd, J= 14.2,8.8Hz),3.63(3H,s),3.666(1 H,dd, 
J=14.2,5.6Hz),4.09(1 H,t, J=7.1 Hz),4. 14-4.20(1 H,m),4.24-4.33(2H,m),4.90-4.96(1 H,m), 5.75(1 H,d, J=7.3Hz),6.01 (1 H, 
30 bs),7.20-7.30(4H,m),7.36(2H,t, J=7.6Hz),7.44-7.53(4H,m),7.67-7.69(1 H,m),7.73(2H,d,J=7.6Hz), 7.80(1 H,d, 
J=7.8Hz),8.052(1 H,d, J=8.5Hz). 

Example 85-3: Synthesis of methyl N a -(4-((N-Boc-N-2-picolylamino)methyl)naphthalene-1-carbonyl)-N G -Pmc-L- 
arginine-D-3-(1-naphthyl)alanine (Compound XXIX-18) 

35 

[0367] The compound obtained in Example 85-2 (0.142 g) was dissolved in DMF (5 ml). After the addition of diethyl- 
amine (0.036 g), the mixture was stirred for 1 .5 hours. The solvent was removed by distillation to obtain a residue. The 
compound obtained in Example 43-2 (0.0701 g) and HOBt (0.0329 g) were added to the residue. The mixture was 
dissolved in DMF (5 ml). WSCI hydrochloride (0.0467 g) was added and the mixture was stirred for 38 hours. Water 

40 was added to the reaction solution, followed by concentration. The residue was dissolved in chloroform. The solution 
was washed with saturated aqueous solution of sodium hydrogencarbonate, and dried over anhydrous, magnesium 
sulfate. The solvent was removed by distillation and the residue was purified by silica gel column chromatography (1 0 
g, 4% methanol/chloroform) to obtain the title compound (0.1612 g) as a white solid. 
MS(FAB,Pos.):m/z=1026[M+1] + 

45 1 H-NMR(500MHz,CDCI 3 ):5=1 .28(6H,s),1 .38-1 .56(3H,m),1 .43 and 1 .47(9H,s),1 .64-1 .76(1 H,m),1 .77(2H,t,J=6.8Hz), 
2.08(3H,s), 2.50-2.62(8H,m),3.04-3.22(2H,m),3.40(1H,dd,J=13.9,9.3Hz), 3.64-3.72(1 H,m),3.65(3H,s),4.37 and 4.51 
(2H,s),4.73(1H,dd,J= 13.7,8.3Hz),4.94-5.04(3H,m),6.08(2H,bs),6.94-7.02(1H,m), 7.05-7. 15(2H,m),7.20-7.36(6H,m), 
7.42-7.62(7H,m),7.69(1 H,d, J=8.1 Hz),7.80(1 H,d, J= 1 Hz),8.06(1 H,d,J=8.5Hz),8.20(1 H,d,J=7 .6Hz),8.48(1 H.bs). 

50 Example 85-4: Synthesis of methyl N a -(4-(N-2-picolyiaminomethyl)naphthalene-1-carbonyl)-L-arginine-D- 
3-(1-naphthyl)alanine [Compound No. 100] 

[0368] The compound obtained in Example 85-3 (0.04066 g) was dissolved in chloroform (0.4 ml) and trifluoroacetic 
acid (0.20 ml) was added. The mixture was stirred for 8 hours at room temperature, then the solvent was removed by 
55 distillation. After azeotropic distillation twice with methanol, the residue was purified by silica gel column chromatog- 
raphy (3 g, chloroform/methanol/water = 7/3/0.5) and treated with a hydrochloric acid-methanol solution. The solvent 
was removed by distillation to obtain hydrochloride of the title compound (0.0307 g) as a white solid. 
MS(FAB,Pos.):m/z=660[M+1] + 
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1 H-NMR(500MHz,DMSO-d 6 ):5=1 .33-1 .41 (2H,m),1 .45-1 .53(1 H,m), 1 .60-1 .67(1 H,m),3.02-3.09(2H,m),3.35(1 H,dd, 
J=14.2,10Hz), 3.66-3.70(1 H,m),3.67(3H,s),4.47(2H,s),4.56(1 H,dd,J=8.3, 5.9Hz),4.67^.72(1 H,m),4.77(2H,s),7.40 
(1 H.dd, J=8.3,7.1 Hz), 7,46-7.49(2H,m),7.52-7.71 (7H,m),7.77(1 H,d,J=7.3Hz),7.82(1 H, d,J=8.3Hz),8.1 2(1 H,d, 
J=8.3Hz),8.22(1 H,dd,J=8.3,1 Hz), 8.29(1 H ,d, J=8.5Hz),8.66(1 H,d,J=8.1 Hz),8.70(1 H,d,J=4.9Hz),8.80(1 H,d , J=8.1 Hz), 
5 9.75(2H,bs). 

Example 86: Preparation of N a (4-(N-2-picolyiaminomethyl)naphthalene-1-c^ 
alanine [Compound No. 101] 

10 [0369] The compound obtained in Example 85-3 (0.0727 g) was suspended in methanol (0.5 ml) and THF (1 ml). 
After the addition of 1 mol/l aqueous solution of sodium hydroxide (0.08 ml), the mixture was stirred for 1 hour at room 
temperature. After the solvent was removed by distillation, the residue was dissolved in methanol. The solution was 
treated with Amberlite CG-50. The solvent was removed by distillation and the residue was dissolved in chloroform 
(0.7 ml). After the addition of trifluoroacetic acid (0.7 ml), the mixture was stirred for 10 hours, followed by removal of 

15 the solvent. 1 mol/l hydrochloric acid was added and the mixture was washed twice with dichloromethane. After the 
solvent was removed, the water layer was treated with Amberlite CG-50. The solvent was removed by distillation and 
the residue was purified by silica gel column chromatography (500 mg, chloroform/methanol/water = 7/3/0.5) to obtain 
the title compound (0.0507 g) as a pale yellow solid. 
MS(FAB,Pos.):m/z=646[M+1] + 

20 H-NMR(500MHz,DMSO-d 6 ):6=1. 32-1. 42(2H,m),1. 43-1. 49(1 H,m), 1.59-1 .65(1 H,m),3.00-3.11(2H,m),3.29(1 H,dd,J= 
14.2,10.3Hz), 3.67-3.72(1 H,m),4.465(2H,s),4.56-4.67(2H t m),4.77(2H,s),7.40 (1H,dd,J=8.1,6.8Hz),7.46-7.55(3H,m), 
7.58-7.64(4H,m),7.68(1H, ddd,J=8.3,6.8,1.2Hz),7.75-7.82(3H,m),7.90-7.95(2H,m),8.16 (1H,d,J=8.3Hz),8.22(1H,dd, 
J=8.5,1 .0Hz),8.28(1 H,d, J=8.5Hz),8 .63(1 H,d, J=8.3Hz),8.67(1 H,d,J=8.5Hz),8.70(1 H,d,J=4.9Hz),9.8 5(2H,bs). 

25 Example 87: Preparation of (2S)-2-(8-2-picolylaminomethylquinoline-5-carbonyl)amino-5-(5,6,7,8-tetrahydroquinolin- 
8-yl)aminovaieric acid (1'S)-1X1-naphthyl)ethylamide [Compound No. 102] 

Example 87-1: Synthesis of 5-iodine-8-methylquinoiine (Compound 11-1) 

30 [0370] Commercially available 8-methylquinoline (5.002 g) and silver sulfate (5.446 g), were dissolved in concen- 
trated sulfuric acid (50 ml). After the addition of water (6 ml), the mixture was heated to 80°C. Iodine (9.753 g) was 
added in several portions and the mixture was stirred for 5 hours. After the addition of silver sulfate (0.5446 g), the 
mixture was stirred for 0.5 hour. Iodine (0.9753 g) was added and the mixture was stirred for a further one hour. The 
reaction solution was cooled to room temperature and diluted with water. Excessive iodine was removed by the addition 

35 of sodium sulfite. A solid was separated by filtration using a glass filter. The filtrate was made into strong alkaline with 
an aqueous solution of sodium hydroxide. Produced precipitate was removed using a glass filter. The water layer was 
extracted with chloroform and the extract was dried over anhydrous magnesium sulfate, followed by removal of the 
solvent. The residue was purified by silica gel column chromatography (2.10 g, 30% chloroform/35% benzene/35% 
hexane) to obtain the title compound (8.2066 g) as a pale yellow solid. 

40 MS(FAB,Pos.) :m/z=270[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=2.78(3H,s),7.30(1H,d,J=7.6Hz),7.48 (1 H,dd,J=8.5,4.2Hz),8.01(1H,d,J=7.6Hz),8.38(1H, 
dd,J=8.5,1 .7 Hz),8.91 (1 H,dd,J=4.2,1 .7Hz). 

Example 87-2: Synthesis of 8-methylquinoline-5-carboxylic acid (Compound II-2) 

45 

[0371] The compound obtained in Example 87-1 (4 g) was dissolved in diethyl ether (100 ml) under nitrogen atmos- 
phere. The solution was cooled to -55°C. A n-butyl lithium/15% hexane solution (21.16 ml) was added dropwise to the 
solution at a temperature of -50°C or less. The mixture was stirred for 20 minutes. The reaction mixture was allowed 
to become room temperature. After the addition of water, low polar components were extracted with chloroform. 1 mol/ 
50 | hydrochloric acid was added to the water layer to cause a solid to precipitate. The solid was collected by filtration, 
washed with dilute hydrochloric acid, and dried under vacuum to obtain the title compound (1.8869 g) as a white solid. 
MS(FAB,Pos.):m/z=1 88[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=2.78(3H,d,J=0.6Hz),7.66(1H,dd,J=8.7, 4Hz),7.71(1 H,dd,J=7.5,0.6Hz),8.18(1H,d,7.5Hz), 
8.99(1 H,dd,J= 4. 1 ,1 .8Hz),9.34(1 H,dd,J=8.7,1 .8Hz),1 3.24(1 H,bs), 

55 

Example 87-3: Synthesis of methyl 8-methylquinoline-5-carboxylate (Compound lil-3) 

[0372] The compound obtained in Example 87-2 (1 g) was dissolved in methanol (25 ml). The solution was stirred for 
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15 hours while blowing hydrochloric acid gas, and the solvent was removed by distillation. The obtained residue was 
dissolved in water and 1 mol/l sodium hydroxide aqueous solution was added to cause a solid substance to precipitate. 
The solid was collected by filtration and the filtrate was extracted with chloroform. The extract was dried over anhydrous 
sodium sulfate and the solvent was removed by distillation to obtain a solid. The solid was combined with the previously 
5 collected solid and purified by silica gel column chromatography (20 g, chloroform) to obtain the title compound (0.7337 
g) as a white solid. 
MS(FAB f Pos.):m7z=202[M+ir 

1 H-NMR(500MHz,CDCI 3 ):5=2.87(3H l s),3.99(3H J s),7.52(1 H,dd,J= 8.8,3.9Hz),7.60(1 H,d, J=7.6Hz),8.20(1 H,d, J=7.6Hz), 
8.98(1H,dd ,J=3.9,1.7Hz),9.39(1H,dd,J=8.8,1.7Hz). 

10 

Example 87-4: Synthesis of methyl 8-(N-Boc-N-2-picolylamino)methytquinoline-5-carboxylate (Compound VI-11) 

[0373] The compound obtained in Example 87-3 (0.726 g) was dissolved in carbontetrachloride (15 ml). N-bromo- 
succinimide (0.676 g) and azobisisobutylonitrile (0.059 g) were added to the solution. The mixture was stirred for 3 

15 hours at 70°C. After the reaction, the solid was removed from the reaction solution by filtration. The filtrate was washed 
with 1 mol/l aqueous solution of sodium hydroxide and saturated brine, and dried over anhydrous sodium sulfate. The 
solvent was removed by distillation. The residue was dissolved in DMF (10 ml), and 2-picolylamine (1.173 g) and 
potassium carbonate (0.51 g) were added. The mixture was stirred for 1 7 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dissolved in chloroform. The solution was washed with water, 

20 and dried over anhydrous magnesium sulfate. After the solvent was removed, the residue was dissolved in DMF (10 
ml). Triethylamine (1.098 g) and di-t-butyldicarbonate (2.49 ml) were added and the mixture was stirred for one hour 
at room temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in chloro- 
form. The solution was washed with saturated aqueous solution of sodium hydrogencarbonate, and dried over anhy- 
drous magnesium sulfate. The solvent was removed by distillation and the residue was purified by silica gel column 

25 chromatography (60 g, ethyl acetate/hexane = 2/3) to obtain the title compound (0.7372 g) as a light red solid. 
MS(FAB,Pos.):m/z=408[M+1] + 

1 H-NMR(500MHz.CDCI 3 ):5=1.40 and 1.43(9H,2s),4.00 and 4.01(3H, 2s),4.70 and 4.77(2H,s),5.22 and 5.31(2H,2s), 
7.15(1H,t t J=6.1Hz) ,7.24 and 7.36(1 H,d,J=7.8Hz),7.47-7.54(2H,m),7.60 and 7.73(1 H,d, J=7.6Hz),7.65 and 7.66(1 H, 
t,J=7.6Hz),8.29 and 8.50(1 H,d,J= 4.2Hz),8.88(1H,d,J=3.9Hz),9.35 and 9.38(1 H,d,J=8.5Hz). 

30 

Example 87-5: Synthesis of 8-(N-Boc-N-2-picolylaminomethyl)quinoline-5-carboxylic acid (Compound VII-15) 

[0374] The compound obtained in Example 87-5 (0.7308 g) was dissolved in THF (7 ml) and methanol (7 ml). After 
the addition of 1 mol/l aqueous solution of sodium hydroxide (7 ml), the mixture was stirred for 19 hours at room 
35 temperature. After the reaction, the solvent was removed by distillation. The residue was dissolved in distilled water 
and acidified with hydrochloric acid to precipitate a solid. The solid was collected by filtration and dried under reduced 
pressure to obtain the title compound (0.619 g) as a pale pink solid. 
MS(FAB.,Pos.) :m/z=394[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :6=1.43 and 1.53(9H,2s),4.80 and 4.91(21-1, s),5.14 and 5.25(2H,2s),7.22-7.36(2H,m),7.47 
40 and 7.49(1 H,d,J= 6.3Hz),7.56 and 7.61 (1H,d,J=7.8Hz),7.83 and 7.85(1 H,t,J=7.8Hz), 8.06 and 8.08(1 H,d,J=7.6Hz), 
8.58(1 H,d,J=4.6Hz),8.67(1H,d, J=3.9Hz) ,9.02 and 9.10(1H,d,J=8.1Hz). 

Example 87-6: Synthesis of N a (8-(N-Boc-N-2-picolylaminomethyi)quinoline-5-carbonyl)-N 5 -Boc-L-omithine (1'S)- 
V-(1-naphthyl)ethylamide (Compound XI-17) 

45 

[0375] The compound obtained in Example 68-1 was dissolved in DMF (10 ml). After the addition of diethylamine (1 
ml), the mixture was stirred for 3.5 hours at room temperature. After the reaction, the solvent was removed by distillation. 
The residue was dissolved in DMF (10 ml). After the addition of WSCI hydrochloride (0.237 g), HOBt (0.166 g), and 
the compound obtained in Example 87-5 (0.356 g), the mixture was stirred for 19 hours at room temperature. After the 
50 reaction, the solvent was removed by distillation. The residue was dissolved in chloroform. The solution was washed 
with saturated aqueous solution of sodium hydrogencarbonate and saturated brine, and dried over anhydrous mag- 
nesium sulfate. The solvent was removed by distillation and'the residue was purified by silica gel column chromatog- 
raphy (45 g, chloroform/methanol = 30/1) to obtain the title compound (0.660 g) as a pale pink solid. 
MS(FAB,Pos.) :m/z=761[M+1] + 

55 
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Example 87-7: Synthesis of (2S)-2-(8-2-picolylaminomethylquinoline-5-carbonyl)amino-5-(5,6 ,7,8-tetrahydroquinolin- 
8-yl)aminovaleric acid (1 f S)-1X1-naphthyl)ethyiamide [Compound No. 102] 

[0376] The compound obtained in Example 87-6 (0.651 g) was dissolved in methanol (1 3 ml), and 4 mol/l hydrochloric 
5 acid/dioxane solution (13 ml) was added. The mixture was stirred for 2 hours at room temperature. After the reaction, 
the solvent was removed by distillation. The residue was dissolved again in methanol and neutralized with Amberiite 
IRA-410. The solvent was removed by distillation and the residue was dissolved in methanol. After the addition of 
5,6,7, 8-tetrahydroquinolin-8-one (0.151 g), sodium cyanoborohydride (0.1 08 g), and acetic acid (10 drops), the mixture 
was stirred for 16 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue 
10 was purified by silica gel column chromatography (chloroform/methanol/water = 7/3/0.5) and treated with hydrochloric 
acid to obtain hydrochloride of the title compound (0.1512 g) as a pale yellow solid. 
MS(FAB,Pos.) :m/z=692[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.55(3H,d,J=7.1Hz) t 1.64-2.05(7H,m), 2.28-2.36(1H,m),2.76-2.84(2H,m),2.90-3.04 
(1 H,m),4.36-4.50 (1 H,m),4.43(2H,s),4.60^.70(1 H,m),4.86(2H,s),5.77(1 H,quint, J=7.1 Hz),7.37-7.40(1 H,m),7.46-7.63 
15 (6H,m),7.68-7.73(2H,m), 7.92-7.97(2H,m),8.03(1H,d,J=7.6Hz),8.14(1H,d,J=8.5Hz),8.47 (1H,d,J=4.4Hz),8.66(1 H,d, 
J=4.9Hz),8.77(1 H,dt,J=8.5,1 .5Hz),8 .89-8.94(2H,m),9.04(1 H,dd,J=4.2,1 .5Hz). 

Example 88: Preparation of N^^Omidazol^-ylmethyOaminoJmethyOnaphthalene-l-carbonyOL-arginine N-methyl- 
1-naphthylmethylamide [Compound No. 103] 

20 

Example 88-1: Synthesis of N^Fmoc-N^Pmc-L-arginine N -methyl- 1-naphthylmethylamide (Compound XXVII-11) 

[0377] Commercially available N^Fmoc-N^Pmc-arginine (1.0 g) was dissolved in DMF (20 ml), and WSCI hydro- 
chloride (0.43 g), HOBt (0.31 g), and N-methyl-1-naphthylmethylamine (0.34 g) were added to the solution. The mixture 

25 was stirred for one day at room temperature. After the reaction, the solvent was. removed by distillation. 1 mol/l hy- 
drochloric acid was added to the residue. Insoluble substances were separated by filtration using a glass filter. The 
obtained solid was washed sequentially with 1 mol/l aqueous solution of sodium hydroxide and water to obtain the 
target compound (1 .03 g) as a white solid. 
MS(FAB,Pos.) :m/z=816[M+1] + 

30 1H-NMR(500MHz,CDCI 3 ):5=1.22 and 1.23(2s,6H),1 .41-1.79(6H,m), 2.00 and 2.01 (2s,3H),2.45 and 2.46(2s,6H), 
2.50-2.60(2H,m), 2.95-3.1 0(4H,m),3.32(3H,s), 4.03- 20(3H,m), 7.24-8.06(1 5H, m). 

Example 88-2: Synthesis of N a -(4-((N-Boc-N-(imidazol-2-ylmethyl)aminomethyl)naphthalene-1-carbonyl)-N G -Pmc-L- 
arginine N-methyl-1-naphthylmethylamide (Compound XXIX-19) 

35 

[0378] The compound obtained in Example 88-1 (428 mg) was dissolved in DMF (8.5 ml) and diethylamine (0.85 
ml) was added. After the reaction for one hour, the reaction solution was concentrated. The residue was dissolved in 
DMF (6.2 ml), and the compound obtained in Example 17-4 (200 mg), WSCI (151 mg), and DMAP (96 mg) were added. 
After the reaction for 15.5 hours at room temperature, the reaction solution was concentrated. 1 mol/l hydrochloric acid 
40 was added to the residue and the mixture was extracted with chloroform. The organic layer was washed with saturated 
brine, dried over anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel column chroma- 
tography (15 g, chloroform/methanol = 10/1) to obtain the title compound (530 mg) as a colorless viscous liquid. 
MS(FAB,Pos.):m/z=957[M+1] + 

45 Example 88-3: Synthesis of N ct -(4-((imidazol-2-ylmethyl)amino)methyl)naphthalene-1-carbonyl)L-arginine N-methyl- 
1-naphthylmethylamide [Compound No. 103] 

[0379] The compound obtained in Example 88-2 (530 mg) was dissolved in chloroform (5.3 ml) and trifluoroacetic 
acid (5.3 ml) was added. After the reaction for 15.5 hours, the reaction solution was concentrated and azeotropically 
50 distilled with chloroform. The residue was purified by silica gel column chromatography (15 g, chloroform/methanol/ 
water = 7/3/0.5) and treated with hydrochloric acid to obtain hydrochloride of the title compound (108 mg) as a white 
solid. 

MS(FAB,Pos.) :m/z=687[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :6=1.50-1.90(4H,m),3.14(3H,s),3.10-3.25(2H,m),4.94-5.50(6H,m),7.20-8.20(16H,m), 
55 8.29-8.33(1 H, m),8.92-9.00(1 H,m). 
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Example 89: Preparation of (2S)-2^4-(2^yridyl)aminomethy!naphthalene-1^rbonyl)amino- 
5-(5 t 6,7,8-tetrahydroquinolin-8-yt)aminovaleric acid 1-naphthylmethylamide [Compound No. 104] 

Example 89-1: Synthesis of 4-<2-pyridyi)aminomethylnaphthalene-1-carboxylic acid (Compound VIM 6) 

5 

[0380] The compound obtained in Example 17-2 (1.6728 g) was dissolved in DMF (33 ml). After the addition of 
potassium carbonate (1 .66 g) and 2-aminopyridine (0.68 g), the mixture was stirred for 15 hours at room temperature. 
After the reaction, the solvent was removed by distillation and the residue was dissolved in chloroform. The organic 
layer was washed with 1 mol/l aqueous solution of hydrochloric acid and saturated brine, and dried over anhydrous 

10 sodium sulfate. Then, the solvent was removed by distillation. The residue was dissolved in DMF (44 ml). Triethytamine 
(1.58 ml) and di-t-butyidicarbonate (2.60 ml) were added and the mixture was stirred for 6 hours at room temperature. 
After the reaction, the solvent was removed by distillation. The residue was dissolved in ethyl acetate. The solution 
was washed with 0.5 mol/l aqueous solution of hydrochloric acid and saturated brine, and dried over anhydrous sodium 
sulfate. The solvent was removed by distillation. The residue was dissolved in methanol (6 ml), and 1 mol/l aqueous 

15 solution of sodium hydroxide (6 ml) was added. After the reaction for one day, the reaction solution was concentrated. 
The residue was dissolved again in methanol and neutralized with ion-exchange resin CG50. The.resin was removed 
by filtration. The filtrate was concentrated. The residue was purified by silica gel column chromatography (15 g, chlo- 
roform/methanol = 5/1) to obtain the title compound (159 mg) as a colorless viscous liquid. 
MS(FAB,Pos.):m/z=379[M+1] + 

20 

Example 89-2: Synthesis of (2S)-2-(4-(2-pyridyl)aminomethylnaphthalene-1-carbonyi)amino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthylmethylamide [Compound No. 104] 

[0381] The compound obtained in Example 23-1 (240 g) was dissolved in DMF (2.4 ml). After the addition of diethyl- 
25 amine (0.24 ml), the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed 
by distillation. The residue was dried under reduced pressure and dissolved in DMF (1 .6 ml). The compound obtained 
in Example 89-1 (159 mg), WSCI hydrochloride (121 mg), and DMAP (77 mg) were added to the solution. The mixture 
was reacted for one day at room temperature. The reaction solution was concentrated. After the addition of 1 mol/l 
hydrochloric acid, the residue was extracted with chloroform. The organic layer was washed with saturated brine, dried 
30 over anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel column chromatography. (20 
g, chloroform/methanol = 20/1) to obtain a crude product. The crude product was dissolved in methanol (4.5 ml) and 
4 mol/l hydrochloric acid/dioxane solution (4.5 ml) was added to the solution. After the reaction for one hour, the reaction 
solution was concentrated. The residue was dissolved in methanol (2.2 ml), and triethylamine (0.12 ml), 5,6,7,8-tet- 
rahydroquinolin-8-one (40 mg), acetic acid (0.55 ml), and sodium cyanoborohydride (39 mg) were added. After the 
35 reaction for 3 days, the reaction solution was concentrated. The residue was purified by silica gel column chromatog- 
raphy (80 g, chloroform/methanol = 20/1). The obtained compound was treated with hydrochloric acid to obtain hydro- 
chloride of the title compound (20.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=663[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.70-2.02(7H,m),2.28-2.34(1H,m), 2.76-2.83(2H, m),2.93-3.03(1H,m),3.04-3.16(1H, 
40 m),4.57-4.64 (1 H,m),4.82(2H,t, J=5.5Hz),5,1 5(2,H,d, J=4.9Hz),6.93(1 H,t, J=6. 7Hz),7.20(1 H,d,J=8.8Hz),7.38(1 H,dd, 
J=4.7,2.9Hz),7.48(1 H,dd, J=7.1 ,8.1 Hz),7.52-7.70(8H,m),7.87(1 H,d,J=7.6Hz),7.92-8.02 (3H,m),8.1 0(1 H,d,J=6.8Hz), 
8.1 7(1 H,d,J=8.3Hz),9.1 3(2H,brs) 

Example 90: Preparation of (2S)-2-(4-(N-2-picolylaminomethyl)naphthalene-1-carbonyl)amino-5-((8S)- 
45 5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthylmethyiamide [Compound No. 105] 

Example 90-1: Synthesis of (S)-8-amino-5,6,7,8-tetrahydroquinoline 

[0382] 5,6,7,8-tetrahydroquinolin-8-ol (16.586 g) was synthesized according to the method described in Journal of 
50 Medicinal Chemistry, vol. 20, No. 10, pp 1351-1354 (1977) and dissolved in benzene (160 ml). Phosphorus tribromide 
(31 .7 ml) was added dropwise to the solution at 0°C. The reaction solution was stirred overnight and allowed to become 
room temperature. Aqueous solution of sodium hydroxide was added to the solution while cooling with ice to make pH 
of the mixture to 10. The mixture was extracted with chloroform. The organic layer was washed with saturated brine 
and dried over anhydrous sodium sulfate. The solvent was removed by distillation and the residue was dissolved in 
55 DMF (300 ml). Potassium phthalimide (14.5 g) was added to the solution and the mixture was stirred for 6.5 hours at 
room temperature. After the reaction, the solvent was removed by distillation and the residue was dissolved in chloro- 
form. The resulting solution was washed with distilled water and saturated brine, and dried over anhydrous sodium 
sulfate. The solvent was removed by distillation. The residue was recrystallized from methanol to obtain a light brown 
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solid (9.884 g). Part of the solid (2.98 g) was dissolved in methanol (29 ml). Hydrazine monohydrate (2.55 ml) was 
added and the mixture was stirred for 2 hours at room temperature. After the reaction, the solvent was removed by 
distillation. After the addition of water, the residue was extracted with chloroform. The organic layer was dried over 
anhydrous sodium sulfate. The solvent was removed by distillation. The residue was dissolved in methanol (8 ml). D- 
5 tartaric acid (1 .58 g) was added to the solution. Then, chloroform (160 ml) was added to reprecipitate (RS)-8-amino- 
5,6,7, 8-tetrahydroquinoline • D-tartrate as a white solid. Part of the white solid (1 g) was subjected to recrystallization 
from methanol three times to obtain the title compound (126.8 mg) as white needle-like crystals. [a]25=+26.5° 

Example 90-2: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolyiamino)methylnaphthalene-1-carbonyl)amino-5-((8S)- 
10 5,6,7, 8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthylmethylamide (Compound XIII-16) 

[0383] The compound obtained in Example 53-2 (34 mg) was dissolved in methanol (0.7 ml), and the compound 
obtained in Example 90-1 (24 mg), acetic acid (0.15 ml), and sodium cyanoborohydride (10 mg) were added to the 
solution. The mixture was stirred for 3 days at room temperature. After the reaction, the solvent was removed by 
15 distillation. The residue was purified by silica gel column chromatography (1 .5 g, chloroform/methanol = 10/1) to obtain 
the title compound (20 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=777[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .45 and 1 .49(9H,2s),1 .70-2.1 2(6H,m); 2.14-2.25 (1 H,m),2.33-2.43(1 H,m),2.70-2.81 (2H, 
m),3.17-3.24 (1 H,m),3.46-3.53(1H,m),4. 19-4.57(3H,m),4.77-5.08(5H,m), 7.09-7.1 8(3H,m),7.38-7.63(10H,m),7.79 
20 (1H,d,J=8.3Hz),7.86(1H, d,J=8.3Hz),7.99 (1H,d,J=8.3Hz) ,8.08-8.19(2H,m),8.32(1H,brd, J=12.3Hz),8.51(1H,s). 

Example 90-3: Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl)naphthalene-1-carbonyl)amino-5-((8S)- 
5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid 1-naphthylmethylamide [Compound No. 105] 

25 [0384] The compound obtained in Example 90-2 (14.2 mg) was dissolved in methanol (0.3 ml), and 4 mol/l hydro- 
chloric acid/dioxane solution (0.3 ml) was added to the solution. After the reaction for 3.5 hours, the reaction solution 
was concentrated. The residue obtaind was purified by silica gel column chromatography (0.5 g, chloroform/methanol/ 
water = 7/3/0.5) and treated with hydrochloric acid to obtain hydrochloride of the title compound (8. 1 mg) as a white solid. 
MS(FAB,Pos.):m/z=677[M+1] + 

30 iH-NMR(500MHz,DMSO-d 6 ):5=1.60-1.95(6H,m),1.95-2.03(1H,m) s 2.28-2.37(1 H,m),2.81(2H,t,J=6.1Hz),2.96-3.06 
(1 H,m),3.07-3.1 6(1 H,m),4.60-4.67(1 H,m),4.76-4.88(5H,m),7.39(1 H,dd,J= 7.8,4 .9Hz),7.47-7.73(9H,m),7.81 (1 H,d, 
J=7.6Hz),7.88(1 H,d, J= 8.1 Hz),7.93(1 H,dt,J=1 .8,5.9Hz),7.95(1 H,d,J=8.5Hz),7.97(1 H,d , J=9.5Hz),8.1 1 (1 H,d,J= 
9.5Hz),8.26-8.33(3H,m),8.49(1H,d,J= 3.7H),8.71(1 H,d,J=4.6Hz),8.74(1H,t,J=5.6Hz),8.87(1H,d,J=7.8 Hz),9.14(2H, 
br),9.84(2H„br). 

35 

Example 91: Preparation of (2S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)benzoylamino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (rS)-V-(1-naphthyl)ethylamide [Compound No. 106] 

Example 91-1: Synthesis of N a -(4-(N-Boc-(N-imidazol-2-ylmethyl)amino)methyl)-N 5 -Boc-L-ornithine (1'S)- 
40 r-(1-naphthyl)ethylamide (Compound XI-18) 

[0385] The compound obtained in Example 68-1 (500 mg) was dissolved in DMF (10 ml). After the addition of di- 
ethylamine (1 ml), the mixture was stirred for 0.5 hour at room temperature. After the reaction, the solvent was removed 
by distillation to obtain a rsidue. The residue was dissolved again in DMF (15 ml). The compound obtained in Example 

45 81-2 (312.4 mg), WSCI hydrochloride (246 mg) and HOBt (174 mg) were added to the solution, and the mixture was 
stirred for 15 hours at room temperature. After the reaction, the solvent was removed by distillation. The residue was 
dissolved in chloroform. The solusion was washed with saturated aqueous solution of sodium hydrogencarbonate and 
saturated brine, and dried over anhydrous sodium sulfate. The solvent was removed by distillation to obtain a residue 
and the residue was purified by silica gel column chromatography (15 g, ethyl acetate) to obtain the title compound 

50 (490.4 mg) as a colorless viscous liquid. 
MS (FAB,Pos.) :m/z=699[M+1] + 

1H-NMR(500MHz,CDCI 3 ):8=1 .32(9H,s),1 .45(9H,s),1 .40-1 .72(6H, m),1 .83-1 .91 (1 H,m),2.95-3.06(1 H,m),3.34-3.42 
(1 H,m),4.39(2H, s),4.49(2H,s),5.88-5.93(1 H,m) s 7.23(1 H,d,J=7.5Hz),7.42-7.56 (4H,m),7.75-7.82(3H,m),7.87(1 H,d, 
J=7.9Hz),8.02(2H s s),8.08 (1 H,d,J=8.4Hz). 

55 
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Example 91-2: Synthesis of (2S>-2^4-((N-imida2ol-2-ylmethyl)aminomethyl)benzoy1amincK 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (rSM'-<1-naphthyt)ethyiamide [Compound No. 106] 

[0386] The compound obtained in Example 91 -1 (478 mg) was dissolved in methanol (4.8 ml), and 4 mol/l hydrochloric 
5 acid/dioxane solution (4.8 ml) was added. The mixture was stirred for 2 hours at room temperature. The reaction 
solution was concentrated and neutralized with an ion-exchange resin. The residue was dissolved in methanol (10 ml). 
5,6,7,8-tetrahydroquinolin-8-one (151 mg), acetic acid (2.5 ml), and sodium cyanoborohydride (129 mg) were added 
to the solution, and the mixture was stirred for 3 days at room temperature. After the solvent was removed by distillation, 
the residue was purified by silica gel column chromatography (chloroform/methanol = 5/1 ) and treated with hydrochloric 
10 acid to obtain hydrochloride of the title compound (233.5 mg) as a pale yellow solid. 
MS(FAB,Pos.):m/z=630[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1 .51 (3H,d,J=6.8Hz),1 .70-1 .91 (6H, m),1 .91-2.01(1 H,m),2.22-2.34(1 H,m),2.76-2.84 
(2H,m),2.88-3.00(1H,m),3.02-3.14(1H,m),4.35-4^ 

J=6.8Hz),7.35-7.40(1 H, m),7.46-7.58(4H,m),7.67(1 H,d, J=7.8Hz),7.71 (2H,d, J=8.3Hz), 7.77(2H, s),7.82(1 H,d, J= 
15 8.3Hz),7.94(1 H,d, J=8. 1 Hz),7.99(2H,d, J=8.3Hz),8. 1 0(1 H,d, J=8.5Hz),8.42-8.48(1 H,m),8.62-8.67(1 H,m), 8.83-8.92 
(1 H,m),9.1 2(2H,brs), 1 0.70(2H,br). 

Example 92: Preparation of (2S)-2-(4-((N-1-methylimidazol-2-ylmethyl)aminomethyl)benzoylamino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (VSH-fl-naphthyOethylamide [Compound No. 107] 

20 

Example 92-1: Synthesis of of N a -(4-((N-1-methylimidazol-2-ylmethyi)aminomethyl)-N 8 -Boc-L-omithine (VS)- 
r-(1-naphthyi)ethylamide (Compound XI-19) 

[0387] The compound obtained in Example 68-1 (646.7 mg) was dissolved in DMF (12.9 ml). After the addition of 
25 diethylamine (1 .29 ml), the mixture was stirred for 1 hour at room temperature. The reaction solution was concentrated 
under reduced pressure and dried under vacuum. The obtained crude compound was dissolved again in DMF (12.5 
ml). The compound obtained in Example 81-2 (367.5 mg), WSCI hydrochloride (306.0 mg), and HOBt (215.7 mg) were 
added to the solution. The mixture was stirred for one day at room temperature. After the completion of the reaction, 
the reaction solution was concentrated under reduced pressure. Saturated aqueous solution of sodium bicarbonate 
30 was added to the residue and the mixture was extracted with chloroform. The extract was dried over anhydrous sodium 
sulfate, followed by concentration under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (30 g, chloroform/methanol = 20/1) to obtain the title compound (758.6 mg) as a white solid. 
MS(FAB,Pos.):m/z=713(M+ir 

iH-NMR(500MHz,DMSO-d 6 ) :5=1 .32 (9H,s),1 .45(9H,s),1 .40-1 .60(2H, m),1 .66(3H,d,J=6.8Hz),1 .62-1 .72(1 H,m), 
35 1.82-1.91(1H,m),2.93-3.01(2H,m) ,3.61 (3H l s),4.46(2H,s),4.49-4.65(3H,m),4.91(1H,m), 5.91(1 H,quint.,J=6.8Hz),6.80 
(1 H,s),6.93(1 H,s),7. 1 8-7.29(4H, m),7.43-7.57(4H,m),7.69-7.76(2H,m) J 7.78(1 H,d,J=7.3Hz),7.86 (1 H,d, J=8.1 Hz),8.08 
(1H,d,J=8.3Hz). 

Example 92-2: Synthesis of (2S)-2-(4-((N-1-methylimidazol-2-ylmethyi)aminomethyl)benzoyiamino- 
40 5-(5,6,7,8-tetrahydroquinolin-8-yl)aminovaleric acid (I'SH-O-naphthyOethylamide [Compound No. 107] 

[0388] The compound obtained in Example 92-1 (758,6 mg) was dissolved in methanol (15.2 ml) and 4 mol/l hydro- 
chloric acid/dioxane solution (15.2 ml) was added. The mixture was stirred for one hour at room temperature. After the 
reaction, the reaction solution was concentrated under reduced pressure and the residue was dried under vacuum. 

45 The resulting crude product was dissolved again in methanol (16.4 ml). 5,6,7,8-tetrahydroquinolin-8-one (187.9 mg), 
sodium cyanoborohydride (133.7 mg), and triethylamine (0.445 ml) were added to the solution at room temperature. 
After adjusting the pH to 4-5 with the addition of acetic acid, the mixture was stirred for 3 days. After the reaction, the 
reaction solution was concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (20 g, chloroform/methanol/water = 7/3/0.5) and treated with hydrochloric acid to obtain hydrochloride of the title 

50 compound (357.6 mg) as a white solid. 
MS(FAB,Pos.):m/z=644[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.51(3H,d,J=6.8Hz),1.70-2.01(7H,m), 2.22-2.33(1H,m),2.75-2.82(2H,m),2.87-2.29 
(1 H,m),3.02-3. 14 (1 H,m),3.98(3H,s),4.35-4.45(1 H,m),4.42(2H,s),4.53-4.68(1 H, m),4.61 (2H,s),5.71 (1 H,quint.,J= 
6.8Hz),7.35-7.40(1H,m),7.46-7.58 (4H,m),7.67(1H,d,J=7.8Hz),7.73(2H,d,J=8.1Hz),7.77(2H,s) f 7.81(1H,d,J=8.1 Hz), 
55 7.94(1 H,dd, J=7.8,1 .0Hz),7.98(2H,d, J=8.3 Hz),8.11 (1 H,d, J=8.3Hz),8.42-8.47(1 H,m),8.67(1 H,d,J=7.6Hz), 8.88(1 H,d, 
J=5.6Hz),9.20(2H,brs),10.29(1H,bar),10.79(1H,br). 
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Example 93: preparation of (2S)-2-(4-(2-picolylaminomethyl)benzoyl-5-(imidazol-2-yl)aminovaleric acid (1'S)- 
1'-(1-naphthyl)ethylamide [Compound No. 108] 

Example 93-1: Synthesis of N a -(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)-0-methyl-L-glutamic acid (VS)- 
5 r-(1-naphthyl)ethylamide (Compound XXXVII-2). 

[0389] The compound obtained in Example 55-1 (3.0726 g) was dissolved in anhydrous methanol (30 ml) and 4 mol/ 
I hydrochloric acid/dioxane solution (1 5 ml) was added. The mixture was stirred for 4 hours at room temperature. After 
the reaction, the solvent was removed by distillation under reduced pressure. The residue, the compound obtained in 

10 Example 1-2 (2.2554 g), and DMAP (1.1681 g) were dissolved in chloroform (30 ml). A solution of DCC (2.0902 g) in 
chloroform (10 ml) was slowly added to the solution, and the mixture was stirred for 16 hours at room temperature. 
After the precipitate was removed by filtration, the filtrate was made acidic with the addition of 1 mol/l hydrochloric acid 
and extracted with chloroform. The extract was washed with saturated aqueous solution of sodium hydrogencarbonate 
and saturated brine, and dried over anhydrous magnesium sulfate. After the solvent was removed by distillation under 

15 reduced pressure, the residue was purified by silica gel column chromatography (157.8 g, hexane/ethyl acetate = 1/2) 
to obtain the title compound (3.4691 g) as a white solid. 
MS(FAB,Pos.) :m/z=639[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :5=1.45(9H,brs),1 .66(3H,d,J=6.8Hz), 2.02-2.08(1 H,m) 2.1 0-2.18(1 H,m),2.31-2.37(1H,m), 
2.55-2.60 (1 H,m),3.62(3H,s),4.49(2H,brs),4.60(2H,m),4.63-4.67(1 H,m), 5.93(1 H.quint, J=6.8Hz),6.90(1 H,d,J=8.3Hz), 
20 7.1 7-7.1 9(1 H,m), 7.31 (1 H,d, J=7.3Hz),7.35(1 H,d,J=7.6Hz),7.46-7.56(4H,m),7.64-7.67(1 H.dt, J=1 .7,6.0Hz),7.76(2H,d, 
J=8.3Hz),7.80(1H,d,J=8.3H z) ,7.88 (1H,d,J=8.1Hz),8.09(1 H,d,J=8.6Hz),8.53(1H.,d,J=4.2Hz). 

Example 93-2: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolylaminomethy!)benzoylamino)-5-hydroxyvaleric acid (1'S)- 
r-(1-naphthyl)ethylamide (Compound XXXVIII-1) 

25 

[0390] The compound obtained in Example 93-1 (3.4477 g), sodium borohydride (821.4 mg), and calcium chloride 
(1.2154 g) were dissolved in a mixed solution of THF (30 ml) and ethanol (40 ml). The mixture was stirred for 2 hours 
at room temperature. After the reaction, 1 mol/l citric acid aqueous solution was added. The mixture was extracted 
with ethyl acetate. The extract was washed with saturated aqueous solution of sodium hydrogencarbonate and dried 
30 over anhydrous magnesium sulfate. The solvent was removed by distillation under reduced pressure and the residue 
was purified by silica gel column chromatography (170 g, ethyl acetate) to obtain the title compound (2.6203 g) as a 
white solid. 

MS(FAB,Pos.):m/z=611[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :6=1 .45(9H,br), 1 .52-1 .61 (2H,m),1 .65(3H, d,J=7.3Hz),1 .69-1 .87(1 H,m),1 .88-1 .95(1 H,m), 
35 3.55-3.59(1 H,m), 3.63-3.67(1 H,m),4.49(2H,br),4.59(2H,br),4.78(1H,q,J=7.1 Hz), 5.93(1 H,quint.,J=7.3Hz),6.95(1H,d, 
J=8.1Hz),7.17-7.19.(1H,m), 7.30(1 H,d,J=7.8Hz),7.34(1H,d,J=7.8Hz),7.45-7.56(4H,m),7.66 (1H,dt,J=7.6,1.7Hz), 
7.74-7.76(2H,m),7.80(1 H,d, J=8.1 Hz),7.88 (1 H,d, J=7.8Hz),8.1 0(1 H,d,J=8.5Hz),8.53(1 H,d,J=4.2Hz). 

Example 93-3: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl-5-(imidazol-2-yl)aminovaleric acid 
40 (rS)-r-(1-naphthyl)ethylamide (Compound XIII-17) 

[0391] The compound obtained in Example 93-2 (0.700 g) was dissolved in chloroform (10 ml). After the addition of 
tetrabutylammonium chloride (31.9 mg), 2,2,6,6-tetramethyM-piperidyl oxide(17.9 mg), and N-chlorosuccinimide (195 
mg), 0.5 mol/l aqueous solution of sodium hydrogencarbonate (10 ml) and 0.05 mol/l aqueous solution of potassium 

45 carbonate (10 ml) were added to the solution. The mixture was vigorously stirred for 5 hours at room temperature. 
After the reaction, the reaction solution was separated to a water layer and an organic layer. The water layer was 
extracted with chloroform. The extract was combined with the organic layer, washed with saturated brine, and dried 
over anhydrous sodium sulfate. The solvent was removed by distillation. The resulting residue was dissolved in meth- 
anol (14 ml). After the addition of 2-aminoimidazole ■ 0.5 sulfate (0.17 g) and molecular sieve 3A, triethylamine was 

50 added to make pH of the reaction solution to 8. The mixture was stirred over night. Acetic acid was added to make pH 
of the mixture to 6-7. Then, sodium cyanoborohydride (0.22 g) was added and the mixture was stirred for 4 days. After 
removing insoluble components by filtration using a glass filter, the filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (70 g, chloroform/methanol = 10/1) to obtain the title 
compound (0.15 g) as a white solid. 

55 MS(FAB,Pos.):m/z=676[M+1] + 

1 H-NMR (500MHz, DMSO-d 6 ):5=1 .31 and 1 .38(9H,2s),1 .51(3H,d,J=6.8Hz),1 .69-1 .78(2H, m),1.69-1.78(2H,m), 
3.1 5-3.30(2H,m),4.41 (1 H,brs),4.50(2H, brs),4.55(2H,brs),5.71 (1 H,m),6.84(1 H,s),7.23(1 H,m),7.28-7.36(4H,brs) s 7.45 
(1H,m),7.49-7.55(3H,m),7.76-7.82(2H,m), 7.93(1H,m),8.10(1H > m),8.32(1 H,brs),8.53(1H,brs),8.66(1 H,brs). 
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Example 93-4: Synthesis of (2S)-2^4-(2^ia)lyiaminomethy1)ben2oyt-5-(imida2ol-2-yl)aminovaleric acid (VS>- 
1 -(VnapnthyOethylamide [Compound No. 108] 

[0392] The compound obtained in Example 93-3 (0.18 g, 0.27 mmol) was dissolved in methanol (4.0 ml) 4 mol/l 
5 hydrochloric acid/dioxane solution (4.0 ml) was added dropwise to the solution at room temperature, followed by stirring 
for 2 hours. The reaction solution was concentrated. The residue was purified by silica gel column chromatography (7 
g, chloroform/methanol/water = 7/3/0.5) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain hydro- 
chloride of the title compound (0.09 g) as pale yellow foam. 
MS(FAB,Pos.):m/z=576[M+1] + 

10 iH-NMR(500MHz,DMSO-d 6 ):5=1.51(3H,d I m > J=6.8Hz),1.61(1H,m), 1 .75-1.82(2H,m),3.24(2H,d),4.30(4H,brs),4.57 
(2H,m),5.71(1H, m),6.93(2H > s) t 7.46(2H I m) t 7.49-7.59(4H,brs),7.65(2H,d,J= 8.5Hz),7.80(1H,d,J=8.1Hz),7.90-7.94 
(2H,m)8.00(2H,d, J=8.3Hz), 8. 1 0(2H,m, J=8.3Hz),8.61 (1 H,d, J=7.8Hz),8.66(1 H,m),8.86(2H,d, J=7.7Hz.),9.91 (2H,brs). 

Example 94: Preparation of (2S)-2-(4-2-picolylaminomethyl)benzoyl-5-(pyridin-2-yl)aminovaleric acid (1'S)- 
15 1'-(1-naphthyi)ethy1 amide [Compound No. 109] 

Example 94-1 : Synthesis of, (2S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl-5-(pyridin-2-yl)aminovaleric acid (1 'Sy- 
IXI^aphthylJethytamide (Compound XIII-18) 

20 [0393] The compound obtained in Example 93-2 (180 mg) was dissolved in chloroform (4 ml). Tetra butyl ammonium 
chloride (8.2 mg), 2,2,6,6-tetramethyl-1-piperidyi oxide (4.6 mg), and N-chlorosuccinimide (51 mg) were added to the 
solution, and further, 0.5 mol/l aqueous solution of sodium hydrogencarbonate (4 ml) and 0.05 mol/l aqueous solution 
of potassium carbonate (4 ml) were added. The mixture was vigorously stirred for 5 hours at room temperature. After 
the reaction, the reaction solution was separated to a water layer and an organic layer. The water layer was extracted 

25 with chloroform. The extract was combined with the organic layer, washed with saturated brine, and dried over anhy- 
drous sodium sulfate. The solvent was removed by distillation. The residue was dissolved in methanol (4 ml). 2-ami- 
nopyridine (0.03 g) was added, followed by the addition of triethylamine to make pH of the reaction solution to 9. After 
the solution was'stirred overnight, the pH of the solution was adjusted to 4 with acetic acid. Then, sodium cyanoboro- 
hydride (0.05 g) was added and the mixture was stirred overnight at room temperature. The reaction solution was 

30 concentrated under/reduced pressure. The residue was purified by silica gel column chromatography (1 5 g, chloroform/ 
methanol = 20/1) to obtain the title compound (0.04 g) as a white solid. 
MS(FAB,Pos.):m/z=687[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1 .31,1 .38(9H,2s),1 .51 (3H,d, J= 6.8Hz),1 .56(2H,1 ,75(2H,m),3.1 8(2H,m) t 4.40(1 H, 
brs),4.48(2H,b rs),4.56(2H,brs),5.69(1H,m),6.42(1 H,s),6.51(1H,m),7.23(1H,m ),7.26-7.35(4H,m),7.46(1H,m),7.54 
35 (3H,m),7,91(2H,m),8.09(1H, d,J=7.5Hz),8,39(1H,d,J=7.5Hz),8.51(2H,brs),8.65(1 H,brs). 

Example 94-2: Synthesis of (2S)-2-(4-2-picolylaminomethyl)benzoyl-5-(pyridin-2-yl)aminovaleric acid (1'S)- 
1'-(1-naphthy1)ethylamide [Compound No. 109] 

40 [0394] The compound obtained in Example (0.03 g) was dissolved in methanol (0.5 ml), and 4 mol/l hydrochloric 
acid/dioxane solution (0.5 ml) was added dropwise. The mixture was stirred for 2 hours at room temperature. The 
reaction solution was concentrated. The residue was purified by silica gel column chromatography (7 g, chloroform/ 
methanol = 5/1) and treated with 1 mol/l aqueous solution of hydrochloric acid to obtain of hydrochloride of the title 
compound (0.03 g) as pale yellow foam. 

45 MS(FAB,Pos.):m/z=576[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :6=1.51(3H,d s J=6.8Hz),1 .56(1 H,m), 1.61(1H,m),1 .67-1.85(2H,m),4.30(4H,brs),4.60 
(1H,m),5.70(1H, m),6.84(1 H,s),7.05(1 H,brs) I 7.46(2H,brs),7.50-7.68(5H,m), 7.80(2H,d,J=8.3Hz),7.91 (5H,m),8.1 0(1 H, 
d, J=8.5Hz),8.60(1 H,d, J=7.1 Hz),8.66(1 H,d,J=7.5Hz),8.82(1 H,brs). 

50 Example 95: Preparation of (S)-2-(4-((N-imidazol-2-ylmethyl) aminomethyl)benzoyl)amino-5-(4,5-dihydroimidazol- 
2-yl)aminovaleric acid (VSJ-l'-Cl-naphthyOethylamide [Compound No. 110] 

Example 95-1: Synthesis of (S)-5-phthalimide~2-Boc-. aminovaleric acid (compound VIII-1) 

55 [0395] Commercially available ornithine hydrochloride (13.35 g) was dissolved in water (135 ml) and basic copper 
(II) carbonate (10.4 g) was gradually added while stirring with heating in an oil bath at 100°C. After stirring for 10 
minutes with heating, the reaction suspension was filtered. 

[0396] The filtrate was diluted with water to make the total amount 270 ml. After the addition of sodium carbonate 
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(13.2 g) and carboethoxy phthalimide (19.1 g), the mixture was stirred for 2 hours at room temperature. The reaction 
suspension was allowed to stand overnight while cooling at 2°C. The resulting light blue precipitate was collected by 
filtration and dried under reduced pressure. A mixed solution of 4 mol/1 hydrochloric acid (80 ml) and methanol (80 ml) 
was added to dissolve the precipitate. After washing with ether, the water layer was allowed to stand over night while 

5 cooling at 2°C. The resulting white precipitate was collected by filtration and dried under reduced pressure. 

[0397] The precipitate was dissolved in DMF (100 ml), and triethylamine (23.7 ml) and di-t-butyldicarbonate (18.8 
ml) were added. After the reaction overnight at room temperature, the reaction solution was concentrated. The residue 
was diluted with chloroform. The resulting soiution was washed twice with saturated brine, and dried over anhydrous 
sodium sulfate. The solvent was removed by distillation. The residue was purified by silica gel column chromatography 

10 (200 g, chloroform/methanol = 10/1) to obtain the title compound (26.93 g) as a colorless viscous liquid. 
MS(FAB,Pos.):m/z=363[M+1] + 

Example 95-2: Synthesis of (S)-5-phthalimide-2-Boc-aminovaleric acid (rSM'-(l-naphthyl)ethylamide (compound IX- 
5) 

15 

[0398] The compound obtained in Example 95-1 (19.4 g) was dissolved in DMF (194 ml). (S)-1-(1-naphthyl)ethyl- 
amine (9.17 g), WSCl hydrochloride (15.4 g), and HOBt (10.9 g) were added to the solution. After the reaction over a 
whole day and night, the reaction solution was concentrated. The residue was diluted with chloroform. To the solution 
was added saturated aqueous solution of sodium carbonate and the mixture was extracted with chloroform. The organic 
20 layer was washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated. The residue was 
recrystallezed from ethyl acetate to obtain the title compound (20.96 g). 
MS(FAB,Pos.) :m/z=516[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.44(9H t s),1.50-1.70(4H,m),1.71(3H, d,J=6Hz),3.66-3.71(1 H,m),3.81-3.90(1H,m) I 4.37- 
4.43(1 H,m), 5.29(1 H,d,J=8.3Hz), 5.85(1 H,dq,J=6. 8,7.1 Hz),7. 32(1 H,t,J=7.1 H z),7.41 (2H,t, J=7.3Hz),7.52(1 H,d,J= 
25 7.3Hz),7.56-7.62(2H,m), 7.63-7.70(2H,m),7.71 (1 H,d,J=7.8Hz),7.74.(1 H,d,J=8.3Hz)7.96 (1 H,d, J=8.5Hz). 

Example 95-3: Synthesis of (S)-2-(4-((N-Boc-N-imidazol-2-ylmethyl) aminomethyl) benzoyl) amino-5-phthalimide 
valeric acid (VS^V-fl-naphthylJethylamide (Compound XI-20) 

30 [0399] The compound obtained in Example 95-2 (19.3 g) was dissolved in methanol (100 ml), and to the solution 
were added dioxane (100 ml) and concentrated hydrochloric acid (20 ml). The mixture was stirred for 4 hours at 45°C. 
After the reaction, the solvent was removed by distillation and the residue was dissolved in DMF (200 ml). The com- 
pound obtained in Example 79-1 (13.64 g), WSCl hydrochloride (18.8 g), DMAP (9.40 g), and HOBt (7.60 g) were 
added to the solution. The mixture was stirred for 24 hours at room temperature. After the reaction, the solvent was 

35 removed by distillation. Chloroform was added to the residue, and the solution was washed with saturated aqueous 
solution of sodium hydrogencarbonate and saturated brine, and dried over anhydrous sodium sulfate. The solvent was 
removed by distillation and the residue was purified by silica gel column chromatography (chloroform/methanol = 20/1 ) 
to obtain the title compound (26.24 g) as a white solid. 
MS(FAB,Pos.) :m/z=729 [M+1] + 

40 1 H-NMR(500MHz,CDCI 3 ):5=1.50-1.82(16H,m),3.69-3.74(1H,m), 3.93-4.02(1 H,m)4.01(2H,s),4.50(2H,s).5.00-5.07 
(1H I m),5.83-5.90(1H,m),6.94(1H,d,J=8.3Hz),6.98(2H,s),7.12(1H,d,J=8.3Hz) ,7.24(1H,d,J=8.5Hz),7.37-7.43(2H,m), 
7.52-7.58(3H,m),7.64-7.69(2H,m),7.72(1 H,d,J=8.1 Hz),7.75(1 H,d, J=8.3Hz),7.79(2H,d, J=8.3Hz),7.98(1 H,d, J=8.3Hz), 
8.02(1 H,s). 

45 Example 95-4: Synthesis of (S)-2-(4-((N-Boc-N-imidazol-2-ylmethyl)aminomethyl)benzoyl)amino-5-aminovaleric acid 
(rS)-r-(1-naphthyl)ethyiamide (Compound XII-3) 

[0400] The compound obtained in Example 95-3 (26.13 g) was dissolved in 40% methylamine-methanol solution. 
The solution was stirred for 24 hours at room temperature. After the reaction, the reaction solution was concentrated 
50 under reduced pressure. The residue was dissolved in chloroform. The resulting solution was washed with distilled 
water and saturated brine, and dried over anhydrous sodium sulfate. The solvent was removed by distillation. The 
residue was purified by silica gel column chromatography (chloroform/methanol/water = 7/3/0.5) to obtain the title 
compound (12.6 g) as a white solid. 
MS(FAB,Pos.):m/z=599[M+1] + 

55 iH-NMR(500MHz,DMSO-d 6 ):5=1.40(9H,brs),1.30-1.45(2H,m),1.51 (3H,s,J=6.8Hz),1 .62-1.78(2H,m),2.45-2.55(2H, 
m),4.33(2H, brs),4.43(2H,s),4.40-4.52(1 H,m),5.71 (1 H,quint., J=6.8Hz), 6.84(1 H,s),7.05(1 H,s),7.20-7.32(2H,m), 
7.47-7.57(4H,m),7.82 (1 H,d,J=8.1 Hz),7.84(2H,d,J=8.1 Hz),7.94(1 H,d,J=7.6Hz),8.10(1 H,d,J=8.1Hz),8.48(1 H,d, 
J=7.8Hz),8.64(1 H,d,J=7.8Hz),11. 8-12.0(1 H,br). 
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Example 95-5: Synthesis of (S)-2-{4-((N-imidazo!-2-ylmethy1)^ 
2-yl)aminovaleric acid (VSH-O-naphthyOethylamide [Compound No. 110] 

[0401] The compound obtained in Example 95-4 (212.1 mg), 2-(3,5-dimethylpyra2oly1H.5-dihydroimidazole hydro- 
5 bromide (91.1 mg), and diisopropylamine (0.061 ml) were dissolved in DMF (1 ml). The solution was stirred for 24 
hours at 80°C. After the reaction, the solvent was removed by distillation under reduced pressure. After the addition 
of water, the residue was extracted with chloroform. The resulting solution was dried over anhydrous magnesium sulfate 
and the solvent was removed by distillation under reduced pressure. The residue was purified by silica gel column 
chromatography (10 g, chloroform/methanol/water = 7/3/0.5). The compound obtaind was dissolved in methanol and 
10 4 moi/l hydrochloric acid/dioxane (0.13 ml) was added, followed by stirring for 7 hours at room temperature. After the 
reaction, the solvent was removed by distillation under reduced pressure to obtain the title compound (6.7 mg) as a 
white solid. 

MS (FAB.Pos.) :m/z=577[M+1] + 

i|H-NMR(500MHz,DMSO-d 6 ):S=1 .47-1 .56(2H,m),1 .52(3H,d, J=6.8Hz),1 .68-1 .76(2H, m),3. 1 1 (2H,dd, J= 7.1,1 2.7Hz), 
15 4.26(4H,br),4.56(1H,dd,J=8.1,13.9Hz),5.71(1H,dd ,J=6.8,14.4Hz),7.5r>7.57(6H,m),7.62(2H,d,J=8.1Hz),7.84(1H, d, 
J=7.3H z ) ,7.94-7.97(3H,m),8.11(1H,d,J=7.3Hz),8.30-8.32(1H, m),8.55(1H,d,J=8.8),8.78(1H,d,J=7.6Hz). 

Example 96: Preparation of (S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyi)benzoy1)amino-5-(pyrimidin-2-yl) 
aminovaleric acid (I'SJ-l'-fl-naphthylJethylamide [Compound No. 111] 

20 

[0402] The compound obtained in Example 95-4 (202.7 mg), 2-bromopyrimidine (57.0 mg), and diisopropylamine 
(0.061 ml) were dissolved in DMF (2.4 ml). The solution was stirred for 45 hours at 80°C. After the reaction, the solvent 
was removed by distillation under reduced pressure. The residue was dissolved in chloroform. The solution was washed 
with saturated brine, and dried over anhydrous magnesium sulfate. The solvent was removed by distillation under 
25 reduced pressure and the residue was purified by silica gel column chromatography (1 8 g, chloroform/methanol = 9/1 ). 
The compound obtained was dissolved in methanol (1 .2 ml) and 4 mol/l hydrochloric acid/dioxane (1 .2 ml) was added, 
followed by stirring for 7 hours at room temperature. After the reaction, the solvent was removed by distillation under 
reduced pressure to obtain the title compound as reddish brown crystals. 
MS(FAB,Pos.):m/z=577[M+1] + 

30 iH-NMR(500MHz,DMSO-d 6 ):8=1.51(3H,d,J=6.8Hz),1.53-1.62(2H,m), 1.71-1.79(2H,m),4.38(2H,brs),4.51(2H,brs), 
4.54^.59(1 H,m), 5.67-5.72(1 H,quint.,J=6.8Hz),6.69(1H,t,J=4.9Hz),7.46(1H,d, J=8.1Hz),7.49-7.55(3H,m),7.67(2H,d, 
J=8.3Hz),7.71 (2H,s),7.81 (1 H,d, J=8.1 Hz),7.92-7.96(1 H,m),7.96(2H,d,J=8.5Hz),8.09(1H, dd, J=2.2,8.2Hz),8.36(2H,d, 
J=5. 1 Hz),8.54(1 H,d, J=8. 1 Hz),8.74 (1 H,d, J=7.8Hz). 

35 Example 97: Preparation of (S)-2-(4-((N-imidazol-2-ylmethyl)aminomethyl)benzoyl)amino- 

5-(3,4,5,6-tetrahydropyrimidine-2-y1)aminovaleric acid(1 , S)-1'-(1-naphthyl)ethylamide [Compound No. 112] 

[0403] The compound obtained in Example 96 (97.3 mg) was dissolved in acetic acid (8 ml) and concentrated hy- 
drochloric acid (0.9 ml) was added. An acetic acid solution (7 ml) of 10% palladium-on-carbon (67.2 mg) was added 

40 and reacted for 2 hours under a hydrogen pressure of 2.9 kg/cm 2 . The catalyst was removed and the solvent was 
removed by distillation under reduced pressure, followed by azeotropic distillation with toluene. The residue was purified 
by silica gel column chromatography (3 g, chloroform/methanol/water = 7/3/0.5) to obtain hydrochloride of the title 
compound (82.7 mg) as a white solid. 
MS(FAB,Pos.): m/z=581[M+1] + 

45 iH-NMR(500MHz,DMSO-d 6 ):8=1.42-1.60(2H,m),1.52(3H,d,J=6.8Hz), 1.68-1.8 5(4H,m),3.01-3.11(2H,m),3.1 8-3.25 
(4H,m),4.32(2H,s), 4.41(2H,s),4.52-4.5 8(1H,m),5.72(1H,quint.,J=6.8Hz),7.46-7.60 (6H,m),7.65(2H,d,J=8.3Hz),7.76 
(1 H, brs), 7.82(1 H,d,J=8.1 H z),7.95(1 H,d,J=7.3Hz),7.98(2H,d, J=8.3Hz),8.1 0(1 H,d, J=8.1 Hz) ,8.58(1 H,d,J=8.1 Hz),8.80 
(1H,d,J=7.8Hz). 

50 Example 98: Preparation of (S)-2-(4-(N-2-picolylammomethyl)benzoyl)amino-5-(4 i 5-dihydroimidazol-2-yl) 
aminovaleric acid (VS)-1X1-naphthyi)ethyiamide [Compound No. 113] 

Synthesis of (S)-2-(4-(N-Boc-N-2-picolylaminomethyl)benzoyl)amino-5-aminovaleric acid (I'SVV-O-naphthyl) 
ethylamide (Compound XII-4) 

55 

[0404] The compound obtained in Example 95-1 (9.2827 g) was dissolved in DMF (93 ml). (1S)-1-(1-naphthyl)ethyl- 
amine (4.940 g), WSCI hydrochloride (7.4057 g), and HOBt (5.336 g) were added to the solution. The mixture was 
stirred for 16 hours at room temperature. After the reaction, the solvent was removed by distillation under reduced 
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pressure. Saturated aqueous solution of sodium hydrogencarbonate and chloroform were added to the residue. The 
water layer separated was extracted with chloroform. The extract was combined with the organic layer, washed with 
saturated brine, and dried over magnesium sulfate. The solvent was removed by distillation under reduced pressure. 
The residue was dissolved in dioxane (80 ml). Methanol (80 ml) and concentrated hydrochloric acid (8 ml) were added 

5 to the solution, and the mixture was stirred for 2 hours at 45°C. The solvent was removed by distillation under reduced 
pressure. The residue was suspended in chloroform. The suspension was washed with 1 mol/l aqueous solution of 
sodium hydroxide, and dried over magnesium sulfate. The solvent was removed by distillation under reduced pressure 
and the residue was dissolved in DMF (1 1 0 ml). The compound obtained in Example 1 -2 (9.61 29 g), WSCI hydrochloride 
(7.4937 g), and HOBt (5.2943 g) were added to the solution, and the mixture was stirred for 16 hours at room temper- 

10 ature. After the reaction, the solvent was removed by distillation under reduced pressure. Saturated aqueous solution 
of sodium hydrogencarbonate and chloroform were added to the residue. The water layer separated was extracted 
with chloroform. The extract was combined with the organic layer, washed with saturated brine, and dried over mag- 
nesium sulfate. The solvent was removed by distillation under reduced pressure and the residue was purified by silica 
gel column chromatography (294 g, chloroform/ethyl acetate = 2/1 ). 40% methylamine-methanol solution (1 00 ml) was 

15 added to the. resulting compound, and the mixture was stirred for 40 hours at room temperature. After the reaction, 
the solvent was removed by distillation under reduced pressure. The residue was purified by silica gel column chro- 
matography (572 g, chloroform/methanol/water = 7/3/0.5) to obtain the title compound (6.8058 g) as a white solid. 
MS(FAB t Pos.) :m/z=610[M+1] + 

1 H-NMR(500MHz, CDCl 3 ) :S=1 .34-1 .42(2H,m) ,1.35(9H,br),1.51(3H, d,J=7.1 Hz), 1.65-1 .73(2H,m),3.16-3.44(2H,m), 
20 4.40(1 H,brs), 4.49-4.56(4H,m),5.68-5.72 (1 H,quint.,J=7.1 Hz) ,7.20-7.34(4H, m),7.42-7.57(4H,m),7.76-7.80(1H,m), 
7.82(1 H,d, J=7.8Hz),7.86 (2H,d,J=8.3Hz),7.94(1 H,d,J=7.6Hz),8.1 0(1 H,d,J=8.1 Hz),8.52(1 H,d,J=4.9Hz). 

Example 98-2: Synthesis of (S)-2-(4-(N-2-picolylaminomethyl)benzoyl)amino-5-(4,5-dihydroimidazol-2-yl) 
aminovaleric acid (VSH'-O-naphthyOethylamide [Compound No. 113] 

25 

[0405] The compound obtained in Example 98-1 (279.0 mg), 2-(3,5-dimethylpyrazolyl)-4,5-dihydroimidazole hydro- 
bromide (178.1 mg), and diisopropylamine (0.127 ml) were dissolved in DMF (1.4 ml). The solution was stirred for 3.5 
hours at 80°C. After the reaction, the solvent was removed by distillation under reduced pressure. The residue was 
purified by silica gel column chromatography (9 g, chloroform/methanol = 1 0/1 ). The compound obtained was dissolved 
30 in chloroform (5 ml). Methanol (0.5 ml) and mesil acid (0.256 ml) were added to the solution. The mixture was stirred 
for 24 hours at room temperature. After the reaction, the solvent was removed by distillation under reduced pressure. 
The residue was purified by silica gel column chromatography (8 g, chloroform/methanol/water = 7/3/0.5) to obtain 
mesilate of the title compound (218.9 mg) as a white solid. 
MS(FAB,Pos.):m/z=578[M+1] + 

35 iH-NMR(500MHz,DMSO-d 6 ) :5=1.42-1 ,57(2H,m),1.52(3H,d,J=6.8Hz), 1.64-1.78(2H,m),2.32(9H,s),3.10(2H,q,J= 
6.8Hz),3.56(4H,brs),4.31(2H,brs),4.33(2H^ 

7.62(2H,d, J=8.5Hz),7.84(1 H, d,J=8.1 Hz),7.91 (1 H.dt, J=1 .7,7.8Hz),7.94(1 H,d, J=2.44Hz),7.97 (1 H,d, J=8.3Hz),8.1 0 
(1 H,d,J=7.1 Hz),8.22(1 H,q, J=5.4Hz),8.52(1 H,J=8.1 Hz),8.66-8.68(1 H,m),8.70(1 H,d,J=7.8Hz),9.56(2H,brs) 

40 Example 99: Preparation of (S)-2-(4-(N-2-picolyi)aminomethyl)benzoyl)amino-5-(pyrimidin-2-yl)aminovaleric acid 
(rS)-r-(1-naphthyl)ethylamide [Compound No. 114] 

[0406] The compound obtained in Example 98-2 (311.0 mg), 2-bromopyrimidine (97.1 mg), and diisopropylamine 
(0.106 ml) were dissolved in DMF (1 .6 ml). The solution was stirred for 23 hours at 80°C. After the reaction, the solvent 

45 was removed by distillation under reduced pressure. The residue was dissolved in ethyl acetate. The resulting solution 
was washed with saturated brine, and dried over magnesium sulfate. The solvent was removed by distillation under 
reduced pressure and the residue was purified by silica gel column chromatography (1 8 g, chloroform/methanol = 1 3/1 ). 
[0407] The compound obtained was dissolved in methanol (2.8 ml) and 4 mol/l hydrochloric acid/dioxane solution 
(2.8 ml) was added to the solution. The mixture was stirred for 2 hours at room temperature. After the reaction, the 

50 solvent was removed by distillation under reduced pressure to obtain hydrochloride of the title compound (276.3 mg) 
as a white solid. 
MS(FAB,Pos.):m/z=588[M+1 ] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1 .51 (3H,d, J=6.8Hz) s 1 .54-1 .65(2H,m), 1 .72-1 .81 (2H,m),3.30-3.38(2H,m),4.31 (4H, 
brs),4. 55-4. 59(1 H, m),5.67-5.73(1 H,quint.,J=6.8Hz),6.79(1 H,brs),7.44-7.56(6H, m),7.64(2H,d, J=8.5Hz),7.81 (1 H,d,J= 
55 8.1Hz),7.90-7.94(2H,m), 7.97(2H,d,J=8.1 Hz),8.09(1 H,d,J=7.6Hz),8.45(1 H,d,J=4.2Hz),8. 55(1H,d,J=8.1Hz),8.66(1H, 
dd,J=1.0,3.9Hz),8.77(1H,d,J=7.6Hz) ,9.80-9.86(2H,br). 
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Example 100: Preparation of (S)-2-(4-(N-2-picolylaminom ethyl )benzoyl)amincH5-(3^ 
aminovaleric acid (VSH'-O-naphthyOethylamide [Compound No. 115] 

[0408] The compound obtained in Example 99 (202.0 mg) was dissolved in acetic acid (10 ml), and concentrated 
5 hydrochloric acid (1.8 ml) was added to the solution. An acetic acid suspension (10 ml) of 10% palladium-on-carbon 
(109.2 mg) was added and reacted for 2 hours under a hydrogen pressure of 2.85 kg/cm 2 . After the reaction, the 
catalyst was removed and the solvent was removed by distillation under reduced pressure. After azeotropic distillation 
with toluene, the residue was purified by silica gel column chromatography (6 g, chloroform/methanol/water = 7/3/0.5) 
to obtain the title compound (189.5 mg) as a white solid. 
10 MS(FAB,Pos.) :m/z=592[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1.40-1.60(2H,m),1.52(3H,d,J=6.8Hz), 1.65-1.84(4 H,m) ,3.00-3.1 0(2H,m),3.1 8-3.22 
(4H,m),4.30(2H,s), 4.31(2H,s),4.53^.58(1H,m),5.72(1H,quint.,J=6.8Hz),7.44-7.57(6H,m),7.64(2H,d,J=8.3Hz),7.79 
(1H, br s) (1H,brs),7.82 (1H,d,J=8.3Hz),7.90(1H,td,J=7.8,1 .7Hz),7.94(1H,d,J=7.6Hz),7 .99(2H,d,J=8.3Hz),8.11(1H,d, 
J=8.1Hz),8.59(1H,d,J=8.1Hz),8.6 6(1H,ddd,J=4 .9,1.7,1 .0Hz),8.82(1H,d,J=7.8Hz),9.70-9.90(2H, br). 

15 

Example 101: Preparation of [Compound No. 116] to [Compound No. 130] 

[0409] Hydrochlorides of the compounds shown below were prepared according to the same procedure as in Ex- 
ample 66-5. 

20 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid T-(1-naphthyi)ethylamide 
[Compound No. 116]. 

[0410] The same procedure was carried out using V-(1-naphthyl)ethylamine (26.4 mg) to obtain hydrochloride of the 
25 title compound (46.6 mg) as a white solid. 
MS[FAB,Pos.):m/z=601[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1. 50(1 .5H,d,J=6.8Hz),1. 51(1. 5H,d, J=6.8Hz),(1.68-1.94(4H,m),2.92-3.04(2H,m), 
4.24^.36(6H,m), 4.52-4.60(1 H,m),5.62-5.72 (1 H,m),7.44-7.68(10H,m),7.80-7.84(1H,m),7.88-8.02(5H,m),8.06-8.12 
(1H,m),8,60-8.70(3H,m), 8.83 (0.5H,d,J=7.8Hz),8.88(0.5H,d,J=7.6Hz),9.40(2H,bs) ,9.96 (2H,bs). 

30 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid n-dodecylamide [Compound No. 
117] 

[0411] The same procedure was carried out using n-dodecylamine (28.6 mg) to obtain hydrochloride of the title 
35 compound (58.0 mg) as a white solid. 
MS(FAB,Pos.):m/z=615[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.85(3H,t,J=6.8Hz),1 .16-1 .32(1 8H, m),1 .32-1 .44(2H,m),1 .68-1 .88(4H,m),2.94-3.08 
(4H,m),4.28-4.38(6H,m),4.40-1.48(1H,m),7.44-7.50(2H,m),7.58-7.62(2H,m), 7.66(2H,d, J=8.3Hz),7.90-7.96(2H,m), 
7.980(2H,d,J=8.3Hz),8.14 (1H,t,J=5.6Hz),8.60-8.70(3H,m),9.36-9.44(2H,bs),9.90-10.02 (2H,bs). 

40 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 3, 5-ditrifluorom ethyl benzyl amide 
[Compound No. 118] 

[0412] The same procedure was carried out using 3,5-ditrifluoromethylbenzylamine (37.5 mg) to obtain hydrochloride 
45 of the title compound (57.8 mg) as a white solid. 
MS(FAB,Pos.):m/z=673[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.70-1.96(4H,m),2.96-3.06(2H,m), 4.30-4.36(6H,m),4.40^.58(3H,m),7.42-7.50(2H, 
m),7.56-7.60 (2H,m),7.678(2H,d, J=8.3Hz),7.90-7.96(2H,m),7.96-8.06(5H,m), 8.63(1 H,d,J=4.9Hz),8.66(1 H,d, 
J=4.9Hz),8.80(1 H,d, J=7.6Hz),8. 94(1 H,t, J=6. 1 Hz),9.30-9.40(2H,bs),9.85-1 0.00(2H,bs). 

50 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid (+)-dehydroabietylamide 
[Compound No. 119] 

[0413] The same procedure was carried out using (+)-dehydroabietylamine (44.1 mg) to obtain hydrochloride of the 
55 title compound (65.9 mg) as a white solid. 
MS(FAB,Pos.):m/z=715[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=0.70-1 .90(24H,m),2.1 8-2.30(1 H,m), 2.66-2.84(4H,m),2.86-3.04(2H,m),3,06-3.14 
(1H t m),4.24-4.36 (eH.m^.SO^.SeflH.mJ.e^O.SH.sJ.e.Se^.SH.sJ.e^O-e^S (1H,m),7.10-7.18(1H,m),7.44-7.52 
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(2H,m),7.56-7.70(4H,m), 7.82-8.04(5H,m),8.58-8.70(3H,m),9.36-9.50(2H,bs),9.90-1 0.08 (2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)ben2oyi)-5-(2-picolyiamino)valeric acid 2,3-didhlorobenzylamide 
[Compound No. 120] 

[0414] The same procedure was carried out using 2,3-dichlorobenzylamine (27.0 mg) to obtain hydrochloride of the 

title compound (53.0 mg) as a white solid. 

MS(FAB,Pos.):m/z=606,608,610[M+1] + 

1 H-NMR(500MHz f DMSO-d 6 ):5=1.76-1.98(4H,m) f 2.98-3.06(2H,m), 4.30-4.36(6H,m) ) 4.38(2H,d,J=5.9Hz) I 4.51-4.61 
(1H,m),7.34-7.36(2H,m) J 7.43-7.50(2H,m),7.53>7.62(3H f m),7.68(2H J d,J= 8.3Hz)J.90-7.98(2H,m),8.01(2H,d,J=8.3Hz), 
8.63-8.67(2H,m), 8.77(1 H,d, J=8.1 Hz),8.81 (1 H,t, J=5.9Hz),9.40(1 H,bs),9.97(1 H,b s). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl}-5-(2-picolylamino)valeric acid 2-octylamide [Compound No. 121] 

[0415] The same procedure was carried out using 2-octyiamine (20.0 mg) to obtain hydrochloride of the title com- 
pound (45.1 mg) as a white solid. 
MS(FAB,Pos.):m/z=559[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.82(1.5H,d,J=8.1Hz),0.83(1.5H,d I J=8.1Hz),1 .02(3H,t,J=6.8Hz),1.10-1.30(8H,m) I 
1 .30-1 .44(2H,m), 1 .68-1 .86(4H,m),2.94-3.06(2H,m),3.64-3.78(1 H,m),4.24-4.38 (6H,m),4.40-4.48(1 H,m),7.44-7.54 
(2H,m),7.58-7.66(2H,m), 7.673(2H,d,J=8.3Hz),7.90-8.02(5H,m),8.56-8.62(1H,m),8.62-8.68(2H,m),9.40-9.50(2H,bs) > 
9.96-1 0.06(2H,bs). 

Synthesis of (S)-2-(4=(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 3-(3-indolyl)-2-propylamide 
[Compound No. 122] 

[0416] The same procedure was carried out using 3-(3-indolyl)-2-propylamine (27.0 mg) to obtain hydrochloride of 
the title compound (57.0 mg) as a white solid. 
MS(FAB,Pos.) :m/z=604[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1 .03 and 1 .07(3H,d, J=6.6Hz),1 .50-1 .82(4H,m),2.64 -3.1 0(4H,m),4.04(1 H,quint, 
J=6.6Hz) 1 4.20^.40(6H,m),4.32^.54(1H,m),6.82-7.36(4H,m) } 7.40-7.50(2H,m), 7.50-7.70(5H,m),7.89-8.20(5H,m), 
8.54-8.67(3H,m),9.34~0.52 (2H,bs),9.90-10.10(2H,brs). 

Synthesis of (S)-2-(4-(2-picolyiaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2,2-diphenylethyiamide 
[Compound No. 123] 

[0417] The same procedure was carried out using 2,2-diphenylethylamine (30.5 mg) to obtain hydrochloride of the 

title compound (55.0 mg) as a white solid. 

MS(FAB,Pos.):m/z=627[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1 .48-1 .72(4H,m),2.80-2.92(2H I m), 3.62-3.70(1 H,m),3.76-3.84(1 H,m),4.20(1 H,t, 
J=7.8Hz),4.24-4.34(6H,m);4.36-4.40(1H,m),7.14-7.20(2H,m) l 7.22-7.30(8H,m), 7.46-7.50(2H,m) l 7.58(1H,d,J=7.8Hz), 
7.61 (1 H,d,J=7.8Hz),7.66 (2H,d,J=8.3Hz) ,7.90-7.98(4H,m),8.1 3(1 H ) t,J=5.4Hz),8.52(1 H,d, J=8.3Hz),8.62-8.64(1 H, 
m),8.66-8.68(1 H,m),9.30-9.40(2H,bs), 9.92-1 0.02(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 4-t-butylcyclohexylamide 
[Compound No. 1 24] 

[0418] The same procedure was carried out using 4-t-butylcyclohexylamine (24.0 mg) to obtain hydrochloride of the 

title compound (49.8 mg) as a white solid. 

MS(FAB,Pos.):m/z=555[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.80(3H,s),0.82(6H,s),0.88-1.34(4H f m),1. 36-1. 50(1 H,m),1 .66-1 .86(8H,m),2.94-3.04 
(2H,m),3.38-3.48(1H I m),4.26-4.36(6H,m) f 4.46-4.56(0.5H,m),4.58-4.62(0.5H, m),7.44-7.50(2H,m),7.58-7.64(2H,m), 
7.66(2H I d,J=8.3Hz),7.90-8.00(4.5H,m),8.06(0.5H > d,J=7.8Hz),8.57(0.5H l d J J=8.1Hz),8.60 -8.70(2.5H,m),9.36-9.46 
(2H,bs),9.94-10.00(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2,4-dichlorobenzylamide 
[Compound No. 125] 

[0419] The same procedure was carried out using 2,4-dichlorobenzylamine (27.2 mg) to obtain hydrochloride of the 
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title compound (60.1 mg) as a white solid. 

MSfFABPosOrm^eoe.eos.eiopvi+iF 

1 H-NMR(500MHz,DMSO-d 6 ) :S=1.72-1.96(4H,m) ,2.96-3.06(2H,m), 4.2^4.38(8H,m) J 4.504.58(1H f m),7.38-7.44(2H, 
m),7.46-7.52 (2H,m) ( 7.58-7.66(3H 1 m),7.68(2H,d,J=8.3Hz),7.92-7.98(2H,m) 1 8.00(2H,d,J=8.3Hz),8.64-8.68(2H,m), 
5 8.76-8.82(2H,m),9.40-9.50(2H,bs),9.98-10.08(2H f bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid benzhydrylamide [Compound No. 
126] 

10 [0420] The same procedure was carried out using benzhydrylamine (28.3 mg) to obtain hydrochloride of the title 
compound (56.8 mg) as a white solid. 
MS(FAB,Pos.) :m/z=613[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=1 .70-1 .96(4H,m),2.94-3.06(2H,m), 4.26-4.36(6H,m),4.64^t.70(1 H,m),6.1 1 (1 H,d, 
8.5Hz),7.20-7.28 (2H l m)J.3r>7.40(6H,m) t 7.4r>7.50(3H,m) f 7.53(1H,d,J=7.3Hz), 7.58(2H,t,J=8.1 Hz),7.667(2H,d, 
15 J=8.3Hz),7.88-7.96(2H,m),7.98 (2H,d,J=8.3Hzc),8.62(1 H,d,J=4.2Hz),8.66(1 H,d, J=4.4Hz),8.71 (1 H,d, J=8.3Hz),8.81 
(1H,d,J=8.5Hz),9.36-9.42(2H,bs),9.88-9.96 (2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyi)-5-(2-picolytamino)valeric acid 3-chlorobenzylamide [Compound 
No. 127] 

20 

[0421] The same procedure was carried out using 3-chlorobenzyl amine (21.9 mg) to obtain hydrochloride of the title 
compound (54.9 mg) as a white solid. 
MS(FAB,Pos.) :m/z=571 ,573[M+ir 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.7u-1.96(4H,m),2.96-3.06(2H l m), 4.24-4.38(8H,m),4.48^4.54(1H f m),7.23(1H,d I J= 
25 7.8Hz)J.26-7.36(3H,m)J.44-7.52(2H,m)J^ 

8.62-8.68(2H,m), 8.84-8.90(2H,m) t 9.38-9.50(2H,bs),9.96-10.06(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid 2-(4-methoxyphenyl)ethylamide 
[Compound No. 128] 

30 

[0422] The same procedure was carried out using 2-(4-methoxypheny1)ethy1 amine (23.3 mg) to obtain hydrochloride 
of the title compound (46.7 mg) as a white solid. 
MS(FAB,Pos.) :m/z=581[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .66-1 .84(4H,m),2.649(2H,t,J= 7.3Hz), 2.90-3.02(2H,m) t 3.18-3.30(2H,m),3.68(3H, 
35 s) J 4.22-4.38(6H,m),4.40-4.46(1H,m),6.804(2H J d J J=8.5Hz) f 7.11(2H, d,J=8.5Hz),7.44-7.50(2H,m) J 7.58-7.64(2H,m) J 
7.68(2H,d, J= 8.3Hz),7.90-7.96(2H,m),7.99(2H,d,J=8.3Hz),8.21 (1 H,t, J= 5.6Hz),8.60-8.68(3H,m),9.36-9.46(2H,bs), 
9.96-10.06(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino)valeric acid (4-(4-methylphenyl)oxy) 
40 phenyiainide [Compound No. 129]. 

[0423] The same procedure was carried out using (4-(4-methylphenyl)oxy)pheny1amine (38.0 mg) to obtain hydro- 
chloride of the title compound (58.0 mg) as a white solid. 
MS(FAB,Pos.) :m/z=629[M+1] + 
45 iH-NMR(500MHz,DMSO-d 6 ) :5=1.76-1 .98(4H,m),2.30(3H f s) l 2.96-3.06(2H,m) J 4.26^.38(6H,m) f 4.38^.48(1H,m) > 

6.94-6.98(2H,m), 7.04-7.08(2H,m),7.20-7.26(2H,m),7.38-7.40(2H,m),7.44-7.50 (2H,m),7.58-7.64(2H,m) > 7.66-7.72 
(2H,m), 7.90-8.00(4H,m), 8.62-8.68(2H,m),8.80(0.5H,d,J=7.8Hz) 1 8.96(0.5H,d,J=7.6Hz) J 9.38-9.48(2H,bs),9.96-10.06 
(2H,bs). 

50 Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyi)-5-(2-picolyiamino)valeric acid 1-(1,2,3,4-tetrahydronaphthyl) 
amide [Compound No. 130] 

[0424] The same procedure was carried out using 1-(1,2,3,4-tetrahydronaphthyl)amine (22.8 mg) to obtain hydro- 
chloride of the title compound (52.2 mg) as a white solid. 
55 MS(FAB,Pos.):m/z=577[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.64-1.94(8H,m),2.64-2.80(2H,m), 2. 92-3. 06(2H,m),4. 24-4. 36(6H,m),4 .46-4. 56(1 H, 
m),4.92-5.00 (1H,m) l 7.06-7.22(4H l m),7.44-7.52(2H 1 m) l 7.56-7.82(4H,m) } 7.88-8.02(4H,m) ,8.43(0.5H,d,J=8.8Hz), 
8.50(0.5 H,d,J=8.5Hz), 8.58-8.70(2H,m),9.34-9.52(2H,bs) s 9.88-10.10(2H > bs). 
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Test results on the activity of the compounds of the present invention as an antiviral drug are described. Test Example 1 

[0425] HIV-1 MtB infected MT-4 cells were added to 96-well microtiter plates (3.0x1 O^/well, MOI (Multiplicity of infec- 
tion): 0.01), together with test compounds at different concentrations immediately after the infection. After culture for 
5 days in a carbon dioxide incubator at 37°C, the number of surviving cells was counted by MTT (tetrazolium) method 
(Pawels et al., J. Virol. Methods, 20, 309-321, 1988). The antiviral activity was expressed in term of the concentration 
(M-M) at which the compound inhibits 50% of cytotoxicity due to HIV infection (EC 50 : 50% Effective Concentration). 



Table 1 



Compound No. 


EC 50 (u.m) 


Compound No. 


EC 50 (p.m) 


5 


0.804 


64 


0.114 


16 


0.633 


65 


0.093 


21 


0.828 


83 


0.121 


30 


0.662 


85 


0.029 


41 


0.035 


86 


0.043 


43 


0.118 


91 


0.138 


44 


0.126 


95 


0.175 


49 


0.086 


96 


0.034 


53 


0.150 


106 


0.025 


57 


0.082 


107 


0.035 


60 


0.158 


110 


0.344 


61 


2.620 


112 


0.880 



Test Example 2 

[0426] The effect of the antiviral drug on SCID mice (immunodeficiency mice) was examined. 
[0427] TMp-1 (rat anti-mouse IL-2R(3 monoclonal antibody) was intra peritonea I ly administered to C.B-17 SCID mice 
(8 weeks-old, female, provided by CLEA Japan, Inc.) in the amount of 1 mg/mouse to exterminate NK cells. After 2 
days, 1 .5x 1 0 6 human PBMCs were transplanted in the spleen together with human rlL-4 (0.2 u,g/mouse). On the same 
day, the compound No. 86 (0.1 ml/2 mM solution/mouse) or a medium (0.1 ml) (control) was intraperitoneally admin- 
istered. After 1 day, HIV-1 (NL4-3) (0.2 ml/1 x 1 0 4 TCID 50 /ml) was intraperitoneally administered to cause virus infection. 
The same amount of the compound No. 86 (or the medium) was intraperitoneally administered on each of 4 consecutive 
days thereafter. rlL-4 (0.2 u.g) was also intraperitoneally administered 4 days after infection. 12 days after infection, 
blood plasma and abdominal cavity washing solutions were collected to measure the amount of HIV-1 p24 using an 
ELISA kit. The results are shown in Table 2. 

[0428] As shown in Table 2, administration of the antiviral drug decreased the p24 level below the limit of detection, 
confirming the antiviral effect. 



Table 2 



SCID Mouse 


Virus 


Drug 


p24 level (pg/ml) 


Plasma 


Abdominal cavity washing solution 


1 


mock 


Medium 


<5 


<5 


2 


mock 


Medium 


<5 


<5 


3 


mock 


Medium 


<5 


<5 


4 


mock 


Medium 


<5 


<5 


5 


NL4-3 


Medium 


20 


<5 


6 


NL4-3 


Medium 


18 


414 


7 


NL4-3 


Medium 


24 


1200 
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5 



Table 2 


continued) 


SCID Mouse 


Virus 


Drug 


p24 level (pg/ml) 








Plasma 


Abdominal cavity washing solution 


8 


NL4-3 


Compound No. 86 


<5 


<5 


9 


NL4-3 


Compound No. 86 


<5 


<5 



Test Example 3 

10 

[0429] Acute toxicity of the antiviral drug was examined. Three groups of 7 week-old, ICR male mice, each group 
consisting of 3 mice, were bred for one week. The compounds prepared in the Examples, dissolved in a physiological 
saline solution or distilled water, were intraperitoneally administered at a dose of 50 mg/kg, twice a day, for four days. 
After 5 days, the number of dead animals was examined. The results are shown in Table 3. 
15 [0430] As shown in Table 3, no animals to which any tested compound was administered died, confirming non-acute 
toxicity of the antiviral drug. 



Table 3 
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Comound No. 


Dead mouse 


Comound No. 


Dead mouse 


39 


0/3 


92 


0/3 


41 


0/3 


96 


0/3 


49 


0/3 


97 


0/3 


57 


0/3 


99 


0/3 


65 


0/3 


106 


0/3 


86 


0/3 


107 


0/3 



Preparation Example 



[0431] A mixture of the compound No. 86 (34.6%), lactose (34.6%), cornstarch (17.3%), hydroxypropyl cellulose 
(7.3%), low substituted hydroxypropyl cellulose (6.2%), all compounds conforming to the specification of Japanese 
Pharmacopoeia except the compound No. 86, was sieved and thoroughly mixed in a polyvinyl chloride bag. Purified 
water, conforming to the specification of Japanese Pharmacopoeia, in the amount equivalent to these compounds was 
added. The mixture was kneaded using a biaxial kneader for 20 minutes to make a wet lump. The wet lump was 
granulated using an extruding granulator (cylinder pore size: 1 mm). Granules were dried in a fluid bed dryer (30 
minutes at 40°C). Dry granules were sieved. The sieved granules were thoroughly mixed with magnesium stearate at 
a ratio of 99:1 by weight, and processed using a tableting machine to obtain tablets with an average weight of 292 mg. 
[0432] An undercoat liquid was prepared from hydroxypropyl methyicellulose 2910 (8%), macro-gall 6000 (1.6%), 
and purified water (balance to make the total amount 100%), all conforming to the specification of Japanese Pharma- 
copoeia. The undercoat liquid was sprayed onto the tablets in the amount of 5% of the tablets using a high coater. 
Undercoated tablets were prepared by drying the liquid for 20 minutes. 

[0433] Hydroxypropyl methyicellulose acetate succinate (10%), conforming to the specification for drug additives, 
triethyl citrate (2%), titanium oxide (2%), and hydroxypropyl cellulose (0.05%), all conforming to the specification of 
Japanese Pharmacopoeia, were dissolved in purified water (balance to make the total amount 100%), thereby obtaining 
an enteric coating liquid. The enteric coating liquid was sprayed onto the tablets in the amount of 10% of the tablets 
using a high coater. Enteric-coated tablets were prepared by drying the liquid for 30 minutes. The enteric-coated tablets 
did not release the active drug component for two hours in the first solution of the Japanese Pharmacopoeia and 
released 80% or more of.the active drug component within 30 minutes in the second solution of the Japanese Phar- 
macopoeia. 



INDUSTRIAL APPLICABILITY 



[0434] The novel nitrogen-containing compound or the salt thereof of present invention can provide a novel antiviral 
drug. The novel antiviral drug of the present invention exhibits antiviral activity and is useful as a treatment agent or 
preventive agent of AIDS and other diseases. 
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Claims 

1. A nitrogen-containing compound of the following formula (I) or a salt thereof, 

A 1 — (CH 2 j— W-x-CH-y-D- ' . 

A 2 . 

wherein n 1 is an integer of 0-3; n 2 is an integer of 0-4; A 1 and A 2 independently represent a guanidino group or 
amidino group which may be substituted with a nitro group, a cyano group, an alky! group having 1-6 carbon atoms, 
or an alkylene group having 2-3 carbon atoms, or a group of the following formula (i), 




or 




0) 



wherein A 3 and A 4 independently represent a 5-1 2 member monocyclic or polycyclic heteroaromatic ring containing 
1-4 nitrogen atoms and, optionally, 1-2 other hetero atoms, the nitrogen atoms being either substituted or unsub- 
stituted, or a 5-12 member monocyclic or polycyclic heteroaromatic ring, either partially saturated or unsaturated 
and containing 1-3 nitrogen atoms and, optionally, 1-2 other hetero atoms, with the nitrogen atoms being either 
substituted or unsubstituted, and B 1 represents a single bond or a group of the following formula (ii), 

R 2 

— c — 00 

k 

wherein R 1 , R 2 , and R 3 independently represent a hydrogen atom, a substituted or unsubstituted alkyl group having 
1-6 carbon atoms, a substituted or unsubstituted alkenyl group having 2-6 carbon atoms, or a substituted or un- 
substituted alkynyl group having 2-6 carbon atoms, wherein R 2 may bond with R 1 or R 3 to form a ring; 
W represents a substituted or unsubstituted C 1 to C 7 alkylene group, a substituted or unsubstituted C 2 to C 7 
alkenylene group, a substituted or unsubstituted C 2 to C 7 alkynylene group, a substituted or unsubstituted C 3 to 
C 10 monocyclic or polycyclic alkylene group, a substituted or unsubstituted, 6-1 5 member monocyclic or polycyclic 
aromatic ring, a substituted or unsubstituted, 6-15 member monocyclic or partially saturated polycyclic aromatic 
ring, a substituted or unsubstituted, 5-15 member monocyclic or polycyclic heteroaromatic ring, containing 1-3 
oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, a substituted or unsubstituted, 5-15 member mono- 
cyclic or partially saturated polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 
1-3 nitrogen atoms, or a substituted or unsubstituted, 3-15 member monocyclic or polycyclic saturated heteroar- 
omatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms; D represents a functional 
group of the following formula (Hi), 

— W 1 -G 1 -G 2 -W 2 -G 3 (IN) 
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wherein W 1 represents an oxygen atom, a sulfur atom, or a functional group of the following formula (iv), 



•N- 



or 



H 

— N— N 



(iv) 



wherein R 4 represents a hydrogen atom or a group -G 1, -G 2 '-W 2 '-G 3 '. 

G 1 and G 1 ' independently represent a single bond, a substituted or unsubstituted C n to C 10 linear or branched 
alkylene group, a substituted or unsubstituted C 2 to C 10 linear or branched alkenylene group having 1 or 2 double 
bonds, a substituted or unsubstituted C 2 to C 10 linear or branched alkynylene group having 1 or 2 triple bonds, or 
a functional group of the following formula (v), 



II 
O 



(v) 



wherein G 4 represents a substituted or unsubstituted C 1 to C 3 alkylene group, G 2 and G 2 ' independently represent 
a single bond, a substituted or unsubstituted C 3 to C 10 monocyclic or polycyclic alkylene group, a substituted or 
unsubstituted, 6-15 member monocyclic or polycyclic aromatic ring, a substituted or unsubstituted, 6-15 member 
monocyclic or partially saturated polycyclic aromatic ring, a substituted or unsubstituted, 5-15 member monocyclic 
or polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, a 
substituted or unsubstituted, 5-15 member monocyclic or partially saturated polycyclic heteroaromatic ring, con- 
taining 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, or a substituted or unsubstituted, 3-15 
member saturated heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms; 
W 2 and W 2 ' independently represent a single bond, an oxygen atom, a sulfur atom, or a functional group of the 
following formula (vi), 



(vl) 



wherein R 5 indicates a hydrogen atom, a substituted or unsubstituted to C 10 linear or branched alkyl group 
(which may form a ring together with G 1 or G 2 ), or a group G 3 ", and 

G 3 , G 3 ', and G 3 " independently represent a hydrogen atom, a substituted or unsubstituted C 1 to C 6 linear or 
branched alkyl group, a substituted or unsubstituted C 2 to C 6 linear or branched alkenyl group having 1 or 2 double 
bonds, a substituted or unsubstituted C 2 to C 6 linear or branched alkynyl group having 1 or 2 triple bonds, a 
substituted or unsubstituted C 3 to C 10 monocyclic or polycyclic alkylene group, a substituted or unsubstituted C 7 
to C 15 aralkyl group, a substituted or unsubstituted, 6-15 member monocyclic or polycyclic aromatic ring, a sub- 
stituted or unsubstituted, 6-15 member monocyclic or partially saturated polycyclic aromatic ring, a substituted or 
unsubstituted, 5-15 member monocyclic or polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur 
atoms, and/or 1-3 nitrogen atoms, or a substituted or unsubstituted, 5-15 member partially saturated monocyclic 
or polycyclic heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur atoms, and/or 1-3 nitrogen atoms, or a 
substituted or unsubstituted, 3-15 member saturated heteroaromatic ring, containing 1-3 oxygen atoms, 1-3 sulfur 
atoms, and/or 1-3 nitrogen atoms; x represents a functional group of the following formula (vii), 
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-z^C-z*— .— z^-S-z 2 — or — z^-cp-z 2 — <V<T) 

o . (o) m , . r 7 . : 



wherein z 1 and z 2 independently represent a single bond, a methylene group, oxygen atom, sulfur atom, or sub- 
stituent of the following formula (viii), 

— ~ (viiO 

R 8 



R 6 , R 7 , and R 8 independently represent a hydrogen atom or a substituted or unsubstituted to C 3 alkyl group, 
and m 1 is an integer of 0-2; and y represents a functional group of the following formula (ix), 

—f— - —f— (be) 



wherein m 2 is an integer of 0-2; when the compound has asymmetric points, the absolute configuration of each 
asymmetric point may be R, S, or a mixture of these. 

The compound or the salt according to claim 1, wherein n 1 represents an integer of 1 or 2 and n 2 represents an 
integer of 2 or 3. 

The compound or the salt according to claim 1 or 2, wherein z 1 represents a single bond and z 2 represents the 
following formula (viii'), 

N (viHO 

R 8 

wherein R 8 represents a hydrogen atom or a substituted or unsubstituted C 1 to C 3 alkyl group. 

The compound or the salt according to any one of claims 1 to 3, wherein y represents the following formula (ix'), 



it (*> 
o 

The compound or the salt according to any one of claims 1 to 4, wherein W 1 represents the following formula (IV), 
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N 



pv) 




wherein R 4 is as defined above. 

The compound or the salt according to any one of claims 1 to 5, represented by the above formula (I), wherein A 1 
and A 2 individually represents a guadinino group or a group of the following formula (ia), (wherein A 3 is a monocyclic 
heteroaromatic ring containing 1 or 2 hetero atoms (when the hetero atom is a nitrogen atom, the nitrogen atom 
is either substituted or unsubstituted), or a dicyclic, partially saturated or unsaturated, heteroaromatic ring con- 
taining 1 or 2 hetero atoms (when the hetero atom is a nitrogen atom, the nitrogen atom is either substituted or 
unsubstituted), and B 1 and R 1 are as defined above), W is an alkylene group having 2 or 3 carbon atoms, a cyclic 
alkylene group, having 5-10 carbon atoms, a monocyclic or dicyclic aromatic ring having 6-10 carbon atoms, or a 
monocyclic or dicyclic heteroaromatic ring having 5-10 carbon atoms, y is a group -C(=0)-, x is a group 
-(CH 2 ) n 3-(C=0)-NH- (wherein n 3 is, 0 or 1), and n\ n 2 , and D are as defined above. 



The compound or the salt according to any one of claims 1 to 6, represented by the above formula (I), wherein A 1 , 
A 2 , W, x, y, n 1 , and n 2 are the same as defined above, W 1 is -NR 4 -, (wherein R 4 represents a hydrogen atom or 
a linear or branched alkyl group having 1-5 carbon atoms), G 1 represents a linear or branched alkylene group 
having 1-5 carbon atoms, G 2 is a single bond, W 2 is a single bond, an oxygen atom, or a sulfur atom, and G 3 is a 
substituted or unsubstituted, monocyclic or polycyclic aromatic ring having 6-15 carbon atoms, a substituted or 
unsubstituted 3-15 member monocyclic or polycyclic heteroaromatic ring containing 1 -3 oxygen atoms, 1 -3 nitrogen 
atoms, and/or 1-3 sulfur atoms. 

An antiviral drug comprising a compound of any one of claims 1 to 7 or a pharmaceutically acceptable salt thereof 
as an effective ingrediet. 




R 1 



(ia) 
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